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where only 


MINIMUM 
SURFACE 


possible 


There substitute for ideal surface preparation. But every maintenance engineer 
confronted with corrosion problems locations where only minimum surface preparation 
possible. The Amercoat 33/86 System amazingly helpful many these cases. 

Here how works: 


FIRST: apply Amercoat Primer, THEN: apply Amercoat 33, the 
brushing well into the surface. This time-tested vinyl coating. Because 
unique primer has high tolerance its high solids content, you get 
for surface contamination and will thicker, heavier coating “more 
adhere many problem surfaces. mils per gallon”. Applied hot 
both inhibitive and chemically conventional spray, 
takes fewer coats Amercoat 
build the required film thickness. 


resistant. 


stifles underfilm corrosion and 


under-cutting. addition, you get more eco- 


nomical protection per square foot 
per year because Amercoat 
formulated specifically for maxi- 
mum chemical resistance and for 
severe weathering conditions. 


forms truly compatible base for 
topcoats, eliminating peeling 
and lamination. 


*You have the confidence of knowing that more 
Amercoot 33 has been applied by hot spray than 
any other vinyl maintenance coating ! 

No need to stock two types of material, 


CORPORATION 


you have difficult corrosion problem 

your plant, perhaps can help 4809 
you. Our fifteen years specialized South Gate, 
experience your service. Write for 

literature and the name the trained 

Amercoat representative your city. 
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for the next 
years 


Measured one continuous pipeline, AMERICAN’S 
output during its first fifty years would span the 
globe several times. 

Measured terms service people and 

industry, AMERICAN products span the globe 
far more meaningful sense. AMERICAN iron 
pipe supplies water millions 
strengthens fire protection safeguards public 
health through sanitary sewer systems—all sig- 
nificant dollar savings the taxpayer. 
Pipe, and centrifugally spun steel tubes manu- 
factured American Cast Iron Pipe Company, 
are serving the paper, chemical, steel, and hundreds 
other industries. precision parts rockets, 
ships, and planes, AMERICAN products contribute 
the strength our nation’s defense program. 

every continent AMERICAN products are fill- 
ing hundreds needs efficiently, economically, 
and permanently. 

Having grown with the huge job that does, 
AMERICAN today one the world’s largest pro- 
ducers cast iron pipe. 

for the next fifty years! 
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CONVENTIONAL 
ANODE 


AMPS 


GALVOMAG CURRENT 


ANODE CURRENT 


OUTPUT 


SOIL RESISTIVITY OHM-CMS 


anodes’ high 
potential gives you prac- 
tical protection 
higher soil resistivities 
where conventional cast 
anodes find the going 
tough. 


When conditions are tough, 


protection best! 


GaLvoMAG* anodes offer 25% greater current output than conven- 
tional anodes—an important added margin that paying off with 
dependable protection higher resistivity soils. 


average soils this high potential means four GALVOMAG anodes 
the work five conventional anodes—cutting installation costs 
time and labor. 


Get the facts and figures how you can reduce both your original 
investment and installation cost with anodes. Call your 
Dow anode distributor today. THE DOW CHEMICAL Midland, 


Michigan.’ *Trademark of The Dow Chemical Company 


DISTRIBUTORS: CATHODIC PROTECTION SERVICE, Houston, Texas CORROSION SERVICES, INC., Tulsa, Okla. 
ELECTRO-RUSTPROOFING CORP. (Service Division), Belleville, ROYSTON LABORATORIES, INC., Blawnox, 
Penna. STUART STEEL PROTECTION CORP., Kenilworth, New Jersey THE VANODE CO., Pasadena, California 


Dow’s new 
high potential anode 
extends dependable 
cathodic protection 

higher 


resistivity 


you can depend DOW MAGNESIUM ANODES 


4 


4 


4 


1061 


Xon-Member: 
BAll Issues 1: 
Libraries of 


and Public 


States and 


of Their } 


Men! 


express m 
S. for a; 


aN F. E, 
| Frep \ 
| 
B 
4 


4 ah 


THIS MONTH’S COVER—This view the Sec- 
ond Nationc! Bank Building under construction 
Houston shows the aluminum curtain walls 
process installation. This multiple story 
one two recently built Houston 

extensive use aluminum exterior walls. 
Like other skyscrapers the city fully air- 
conditioned 


ECITORIAL STAFF 
ivy 


Review Committee 
Tracy—Chairman 
SKINNER 


CORRESPONDENTS 


Levinson—Non-Ferrous Metals 


Paper, 
Mining and Food 
Metals 


Production and Pipe Lines 


Metals 

Refining 

Telegraph, Radio 


Industry 

Water 


Industry 


BUSINESS STAFF 
Norman Hamner, Managing Edi- 
tor and Advertising Manager 


tary NACE) Business Man- 
ager 


GENERAL OFFICES 


1061 M & M Building, No. 1 Main St. 
Houston 2, Texas 


itvances should be by international postal 
Money order bank draft negotiable the 
mS: for an equivalent amount in U. S, funds. En- 
me red a8 second class matter October 31, 1946, at the 
= at Houston, Texas, under the act of March 


indexed Regularly Engineering Index. 


devoted entirely corrosion 
research and control 


Published Monthly as its official journal, by the National 
Association of Corrosion Engineers, Inc., at Houston, Texas, 
S. A., as a permanent record of progress in corrosion control. 


October, 1955 


CONTENTS 


Directory NACE Regional and Sectional Officers 
Officers and Directors, National Association Corrosion Engineers 


TECHNICAL SECTION 


Topic the Month—Surface Pipe Protection Oil Well Casing 


The Effect Martensite Sulfide Stress Corrosion Cracking 


Geometric Factors Electrical Measurements Relating 
Corrosion and Its Prevention 
Schwerdtfeger and Irving Denison 


Organization and Administration Plant Painting Program 
Discussion: Edward Brink, Page 37; Mack Abraham, Page 38; 


Basic Essentials for the Reduction Atmospheric Corrosion 
Frank Radecke 


Microbiological Corrosion Iron and Steel—A Review 
David 


Air Injection for Prevention Hydrogen Penetration Steel 
Discussion: Watkins, Dr. Carl Samans, Page 54; 
Andrew James Brislin, Frank Bruns, Jerome Bialosky, 
William Johnson, Norman Temple Gourlie, Henry Philip Zeh, 
Page 55; Replies Bonner, Pages and 


The Alloy Growth Rate 0.25 Pound Electrolytic Tin Plate 
the Temperature Range, 380-440 
William Lambert 


TECHNICAL COMMITTEE ACTIVITIES 


Page 
Current Status Corrosion Mitigation Bibliography Sulfide Corrosion Released.. 
edge Sweet Oil Wells. Report Tech- Tentative Schedule Meetings Central 
— -_— Committee T-1C on Sweet Oil 6 Region’s Houston Sessions 
Five Plastic Film Task Groups Organized Henke Is Chairman of Utilities Materials Unit 68 
Organization Gas Pipe Line Committee Central Coordination Unit Set 
Weighed What You Should Know About Technical 
T-2C Meets at Houston, Niagara Falls Committees 


NACE REGIONAL AND SECTIONAL NEWS 


Busy Fall in Prospect Marine Corrosion Course 

Five Symposia Scheduled Southeast Region Southwestern Ohio Programs 

NACE Calendar 71 Six Meetings Planned at Cleveland ee 

Hackerman Selected Chicago Section Schedules Seven Meetings. 

San Francisco Meeting Arrangements Seymour Data by Atlas Mineral Products 
Completed Beaumont Meeting Change 

Permian Basin Corrosion Tour Opens Oct. 10.. Greater Boston Section Meeting Schedules... . 

Northeast Region Meets Oct, 31-Nov. 3 Genesee Valley Sessions Start October 18 

Nineteen Papers Scheduled for Niagara Falls. . New Pittsburgh Officers to Take Over 

Tour of Niagara Falls Scheduled for Ladies... . Board Meeting Scheduled 

Power Company Official to Make Address... . North Texas Sections Has Subject Variety... . 

Members’ and Chairmen’s Certificates Sabine-Neches Programs Center on Petroleum 
Are Now Available Philadelphia Section to Have Panel 

South Central Region Program Changes Carolinas Section to Meet in November 

Registration at Houston Opens Oct. 17 Surface Potentials Topic at Tulsa 

Variety of Entertainment Scheduled. . ~ Cement-Liner Pipe Topic at Permian Basin... 

Regional Past Chairman to Get Certificates. . Montreal Elects New Officers 

Topics, Speakers Named for Berkeley Course. . Vancouver Section Meeting 

Certificates Awarded at Fort Worth Larrabee, Seagren Named to ISCC 

Persons Responsible for Houston Meeting... . Some Lecturers Listed for U. of Ill. Course ... 

Detroit Section Meeting 7 Corrosion Show Contracts 


GENERAL NEWS CORROSION INTEREST 


Looking Forward to November Issue 8 Case Institute Offers Theses 
Australian Corrosion Papers Listed ry Empire Council in Canada 
Corrosion Papers Scheduled by AWS Book Reviews 

FPVPC Agenda Includes Corrosion Items New Products . 

Australian Liaison Committee Formed 8 Personals 


INDEX CORROSION ABSTRACTS 
INDEX ADVERTISERS 


Copyright 1955 by the National Association of Corrosion Engineers. Reproduction of the contents, either as a 
whole or in part, is forbidden unless specific permission has been obtained from the Editor of Corrosion. 
Articles presented represent the opinions of their authors, and not necessarily those of the Editors of 
Corrosion, nor the Officers or Members of the National Association of Corrosion Engineers, Manuscripts to be 
considered for publication should be forwarded, together with illustrations, to the Editor of Corrosion, 1061 
M & M Building, Houston 2, Texas. 


Page 
Page 
4 80 2 
Members of NACE, Single Copies........... 1.00 83 
Issues 1945-51 Inclusive, Per Copy.......... 2.00 
Membership at No Extra Charge 127 


Directory 


CANADIAN REGION 


R. J. Law, Director, The In- 
ternational Nickel Co. of 
Canada, Limited, 25 King 
St., W., Toronto, Ontario. 


L. W. Shemilt, Chairman, Uni- 
versity of B. C., Vancouver, 
B. C., Canada. 

T. R. B. Watson, Vice Chair- 
man, Corrosion Service Ltd., 
21 King Street East, Toronto, 
Ontario, Canada. 


K. N. Barnard, Secretary- 
Treasurer, Defence Research 
Board of Canada, 75 Victoria 
Road, Dartmouth, N, 8S. 


Edmonton Section 


Frank W. Hewes, Chairman; 
Canadian Protective Coating 
Ltd., 9336- 91st Street, Ed- 
monton, Alberta, Canada, 


G. L. Spackman, Vice Chair- 
man; Imperial Pipe Line Co., 
Ltd., 315 Alexandra St., Ed- 
monton, Alberta, Canada, 


W. G. Brander, Secretary- 
Treasurer, Northwestern Util- 
ities Ltd., 10124 104 Street, 
Edmonton, Alberta, Canada. 


Hamilton-Niagara Section 


H. W. Hyslop, Chairman; 
United Gas & Fuel Co., of 
Hamilton, Ltd., 82 King St. 
E., Hamilton, Ontario, Can- 
ada, 


H. C. Wade, Secretary-Treas- 
urer; The Steel Co. of Can- 
ada, Ltd., Hamilton Works, 
Wilcox Ave., Hamilton, On- 
tario, Canada. 


Montreal Section 


W. V. Papineau, Chairman; 
Dearborn Chemical Company, 
485 MeGill Street, Montreal, 
Quebec, Canada 

W. E. Dempster, Vice-Chair- 
man; Aluminum Company of 
Canada Limited, Sun Life 
Building, Montreal, Quebec, 
Canada 

M. D. Phillips, Secretary-Treas- 
urer; McColl-Frontenac Oil 
Company Limited, 1425 
Mountain Street, Montreal, 
Quebec, Canada 


Toronto Section 

W. M. Kelly, Chairman; Con- 
sumers'’ Gas Company of 
Toronto Ltd., 19 Toronto 
Street, Toronto 1, Ontario, 
Canada, 

A. H. Carr, Vice-Chairman; 
Koppers Corp., Commerce & 
Transportation SBldg., 159 
Bay Street, Toronto 1, On- 
tario, Canada. 

Wm. G. Burks, Secretary; 
Corrosion Engineer, Trans- 
Northern Pipe Line Co., 
Ltd., 696 Yonge St., Toronto, 
Ontario, Canada, 

H. A. Webster, Treasurer; Cor- 
rosion Engineers, Corrosion 
Service Ltd., 21 King St. 
East, Toronto, Ontario, 
Canada. 


Vancouver Section 


B. H. Levelton, Chairman; 
British Columbia Research 
Council, University of Brit- 
ish Columbia, Vancouver 8, 
B. C. 


Frank G. Mitchell, Vice-Chair- 
man; Ellett Copper & Brass 
Co., Ltd., 92 W. 2nd Ave., 
Vancouver 10, B. C. 


I. D. G. Berwick, Secretary; 
British Columbia Research 
Council, University of Brit- 
ish Columbia, Vancouver, 
B. C 


J. J. McLaughlin, Treasurer; 
Industrial Coatings, Ltd., 
1920 Main St., Vancouver 10, 
B. 


NORTH CENTRAL REGION 


W. R. Cavanagh, Director, 
Parker Rust Proof Company, 
2177 E. Milwaukee St., De- 
troit, Mich. 


George A. Fisher, Chairman, 
International Nickel Co., 
Inc., 810-411 N. 7th Street, 
St. Louis 1, Missouri. 


William E, Kleefisch, Vice- 
Chairman, Nooter Corpora- 
tion, 1400 S. Second St., St. 
Louis 4, Mo, 


William J. Ries, Secretary, 
Tretolite Company, St. Louis 
19, Mo. 


Casper Section 


Temporary Officers 


Louis T. Krueger, Temporary 
Chairman; Northern Utilities 
Company, Box 1091, Casper, 
Wyoming 


Chicago Section 


R. W. Flournoy, Chairman; 
Corn Products Company, 
Chemical Div., Box 3465, 
Argo, Illinois. 


R. B. Janota, Vice-Chairman; 
Swift and Company, Re- 
search Labs., Chicago, 


Vv. M. Kalhauge, Secretary; 
Standard Oil Co. (Ind.), 
Products Pipeline Dept., Box 
7540-A, Chicago, Illinois, 


W. A. Watkins, Treasurer; 
The Duriron Company, Inc., 
208 S. LaSalle St., Chicago, 
Illinois. 


Cleveland Section 


2%. C. Weast, Chairman; Case 
Institute of Technology, 10900 
Euclid Ave., Cleveland 6, 
Ohio 


L. H. Schwalm, Vice-Chair- 
man; Ohio Bell Telephone 
Company, 106 South Main 
Street, Room 600, Akron 8, 
Ohio 


A. G. Hose, Secretary-Treas- 
urer; The Lindsay Wire 
Weaving Company, 14001 
Aspinwall Ave., Cleveland 
10, Ohio 


Detroit Section 


E. V. Ivanso, Chairman; De- 
troit Testing Laboratory, 054 
Bagley Avenue, Detroit 26, 
Michigan. 

Norman A. Kerstein, Vice- 
Chairman; 16817 Robson, 
Detroit 35, Michigan, (De- 
troit Edison Co.) 

David L. Hill, Treasurer; Tim- 
ken Detroit Axle Co., 100-400 
Clark Avenue, Detroit, Mich- 
igan. 

R. P. Marshall, Secretary; 
Saran Lined Pipe Co., Saran 
Protective Coatings Co., 2415 
Burdette Ave, Ferndale 
(Detroit) 20, Michigan 


Eastern Wisconsin 
Section 


Alexander McConnell, Chair- 
man; Geo. J. Meyer Mfg. Co., 
Box 452, Milwaukee 1, Wis. 


L. C. Wasson, Vice-Chairman; 
A. O. Smith Corp., 3533 N. 
27th St., Milwaukee 16, Wis. 


Harold F. Haase, Secretary- 
Treasurer; Corrosion Consult- 
ant, 2202 S. 28th St., Milwau- 
kee 15, Wis. 


R. D. Sanford, Chairman; 
Nooter Corporation, 1400 8. 
Second Street, St. Louis 4, 
Missouri 


G. T. Shutt, Vice-Chairman; 
Shutt Process Equipment 
Company, 815 Glendower 
Drive, Kirkwood 22, Missouri 


E. W. Kleefisch, Secretary; 
Nooter Corporation, 1400 S. 
Second Street, St. Louis 4, 
Missouri 


Kansas City Section 


R. A. Kelley, Chairman; 
Minnesota Mining & Manu- 
facturing Co., 4514 W. 78 
Terrace, Prairie Village, 
Kansas. 


J. C. Berringer, Vice-Chair- 
man; Panhandle Eastern 
Pipe Line Co., 1221 Balti- 
more Ave., Kansas City, Mo. 


A. L. Kimmell, Secretary- 
Treasurer; Tnemec Co., Inc., 
123 W. 23rd <Ave., North 
Kansas City 16, Mo. 


Southwestern Ohio 
Section 


Alfred Jenss, Chairman; 
Ampco Metal, Inc., Rose- 
lawn Center Bldg., Reading 
& Section Roads, Cincinnati 
87, Ohio. 


S. Clifford Jones, Vice-Chair. 
man; Cincinnati Gas & Elec. 
tric Co., 2120 Dana Ave, 
Cincinnati 7, Ohio. 


R. L. Wood, Treasurer; Cin- 
cinnati Gas & Electric Co,, 
General Enginering Dept. 
P, O, Box 960, Cincinnati 1, 
Ohio. 


L, M. Lederer, Secretary; 
Inner-Tank Lining Corp, 
1097 Wade Street, Cincin- 
nati, Ohio. 


NORTHEAST REGION 


George E. Best, Director; 
Mutual Chemical Co. of 
America, 1348 Block St., Bal- 
timore 31, Md. 


Edward G. Brink, Chairman; 
American Viscose Corp., \ar- 
cus Hook, Pa. 


F. E. Costanzo, Vice-Chairman; 
Manufacturers Light & ‘feat 
Co., 2202 Vodeli St., Fitts- 
burgh 16, Pa. 


J. E. Shields, Secretary-Treas- 
urer; 820 College Ave, 
Niagara Falls, New York. 


Baltimore Section 


John F. Oliveira, Chairman, 
Bethlehem Steel Co., Ship- 
building Division, Sparrows 
Point 19, Md. 


Luther O, Young, Vice-Chair- 
man, Davison Chemical Co., 
Div. of W. R. Grace & Co., 
Curtis Bay, Baltimore 26, Md. 


B. J. Philibert, Secretary- 
Treasurer, Olin Mathieson 
Chemical Corporation, Balti- 
more 3, Md. 


Central New York Section 


Andrew Kellogg, Chairman: 
Niagara Mohawk Power 
Corp. 300 Erie Blvd. W. 
Syracuse, N. Y. 


F. C. Jelen, Vice-Chairman: 
Solvay Process Div. Allied 
Chemical & Dye Corp. Syra- 
cuse 1, N. ° 


J. F. Richter, Secretary-Treas- 
urer; Delrac Corp. P, O. Box 
118, Watertown, N. Y. 


Genesee Valley Section 


Nelson B. Carter, Chairman; 
Eastman Kodak Company, 
Kodak Park Works—Build- 
ing 23, Rochester 4, New 
York 

John V. Adkin, Vice-Chairman; 
Rochester Gas and Electric, 
89 East Avenue, Rochester, 
New York 

David K. Priest, Secretary- 
Treasurer, Pfaudler 
pany, 1000 West Avenue, 
Rochester, New York 


Greater Boston Section 


Murray Jacobson, Chairinan; 
38 Dean Road, Brookline 46, 
Massachusetts 


E. C. Rue, Vice-Chairman; 
Boston Edison Company. 182 
Tremont Street, Bosto: 12, 
Massachusetts 


Wayne H. Keller, Secreiary- 
Treasurer; 101 Devonshire 
Road, Waban 68, Masse 
setts 
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Directory NACE Regional and Sectional Officers 


Kanawha Valley Section 


L. 8. Wright, Chairman; Ash- 
land Oil and Refining Com- 
pany, 1401 Winchester Ave- 
nue, Ashland, Ky. 


Arthur W. Horne, Vice-Chair- 
man, Bakelite Company, 
Marietta, Ohio 

Rodney G. Schroeder, Secre- 
tary; Standard Ultramarine 
& Color Company, Hunting- 
ton, W. Va. 

Wm. G. Matthews, Treasurer; 
Columbian Carbon Company, 
Charieston, West Virginia. 


Lehigh Valley Section 

Earl 4. Erich, Chairman; 4303 
Mt. vernon Road, Louisville 
5, Kentucky 

J. Byron Godshall, Vice-Chair- 
max; Ingersoll-Rand Com- 
pany, 309 N. 10th Street, 
Easton, Pa. 

Seymour C. Frye, Secretary- 
Treasurer; Bethlehem Steel 
Company, Bethlehem, Pa. 


Me‘ropolitan New 
York Section 


F, J. .eFebvre, Chairman; 
Elec'ro Rust-Proofing Corp., 
Box 178, Newark 1, N. J. 

F, E, \ulman, Vice-Chairman; 
Consolidated Edison Co. of 
N. \., Inc., 4 Irving Place, 
New York 3, N. Y. 

H. Lucke, Secretary-Treas- 
urer; Esso Standard Oil Co., 
Box 222, Linden, N. J. 


Niagara Frontier Section 

William R. Wardrop, Chair- 
man; Metal-Cladding Inc., 128 
Lakeview Avenue, Buffalo 1, 
N. Y. 

Dr. Wade Wolf, Vice-Chair- 
man; 59 Blacknon Road, 
Grand Island, N. Y. 


J. M. Fouts, Secretary-Treas- 
urer; New York Telephone 
Co., 63 E. Delavan Ave., Buf- 
falo 8, N. Y. 


Philadelphia Section 


J. S. Pettibone, Chairman, 
American Society For Test- 
ing Materials, 1916 Race St., 
Philadelphia 3, Pennsylvania, 


T, F. Degnan, Vice-Chairman, 
E. I. du Pont de Nemours 
and Company, Chambers 
Works, 701 West 22nd St., 
Wilmington, Delaware. 


8. F. Spencer, Secretary-Treas- 
urer, Keystone Shipping 
Company, 1000 Walnut 
Street, Philadelphia, Penn- 
Sylvania, 


Pittsburgh Section 


W. G. Renshaw, Chairman; 
Allegheny Ludlum Steel 
Corp., Brackenridge, Penn- 
Sylvania 

L. G. Royston, Vice-Chairman; 
Royston Laboratories, Inc., 
First Street, Blawnox, Penn- 
Sylvania 

McKee, Secretary; Alu- 
minum Research Labora- 
tories, Freeport Road, New 
Kensington, Pennsylvania 

Ww. P. Cathcart, Treasurer; 
Tank Lining Corp., 246 
Washington Road, Pittsburgh 
16, Pennsylvania 


Schenectady-Albany-Troy 
Section 

Simons, Chairman; Gen- 
eral Electric Co., Research 
Box 1088, Schenectady, 


John ®. Klim, Vice-Chairman; 
N. Y. Telephone Co., 158 
State St., Albany, N.Y. 

George Browning, Secretary- 
Treasurer; General Electric 
Co., Industrial Materials Div. 
Road, Schenectady, 


Southern New England 
Section 


F. M. Barry, Chairman; Sco- 
ville Mfg. Co., 99 Mill St., 
Waterbury, Conn. 

L. M. Rasmussen, Vice-Chair- 
man; Manning Maxwell & 
Moore, Inc., 250 E. Main St., 
Stratford, Conn. 

Charles B. Chapman, Secre- 
tary-Treasurer; Hartford 
Electric Light Co., 266 Pearl 
St., Hartford, Conn. 


SOUTHEAST REGION 


E, P. Tait, Director; Alloy Steel 
Products Co., 76 4th St., N. 
W., Atlanta, Ga. 

J, Frank Putnam, Chairman; 
Anti-Corrosion Mfg. Co., 2464 
Memorial Dr., S.E., Atlanta, 
Ga. 

F. D. Stull, Vice-Chairman; 
Texas Gas Transmission Co., 
401 W. 8rd St., Owensboro, 
Ky. 

Arthu B. Smith, Secretary- 
Treasurer; Amercoat Corp., 
Box 2977, Jacksonville, Fla. 


Atlanta Section 


George M. Jeffares, Chairman; 
Plantation Pipe Line Com- 
pany, P. Box 1743, At- 
lanta 1, Georgia. 

Douglass T. Rosselle, Vice- 
Chairman; Southern Bell 
Telephone & Telegraph Com- 
pany, 1424 Hurt Building, 
Atlanta, Georgia. 

Christopher Georges, Secretary- 
Treasurer; Pipe Line Service 
Corporation, 1734 Candler 
Building, Atlanta, Georgia. 


Carolinas Section 


Robert D. Williams, Chair- 
man; 108 Cedar Lane, Char- 
lotte 7, North Carolina 


Rodney B. Teel, Vice-Chair- 
man; 43 Lee Drive, Lake 
Forest, Wilmington, North 
Carolina 


William C. Burnett, Secretary- 
Treasurer; Southern Bell 
Telephone & Telegraph Co., 
Box 240, Charlotte 1, North 
Carolina 


East Tennessee Section 


James L. English, Chairman; 
223 Virginia Ave., Oak Ridge, 
Tennessee, 

Solon Walker, Vice-Chairman; 
East Tennessee Natural Gas 
Co., P. O. Box 831, Knox- 
ville, Tenn. 

Francois Kertesz, Secretary- 
Treasurer; Oak Ridge Na- 
tional Laboratory, P. O. Box 
P, Oak Ridge, Tennessee. 


Jacksonville 
Section 


H. E. Alexander, Chairman, 
Dozier and Gay Paint Com- 
pany, P. O. Box 3176, Sta- 
tion F., Jacksonville, Florida. 


T. W. Bostwick, Vice-Chair- 
man, City of Jacksonville, 
Plants Efficiency Depart- 
ment, Utilities Building, 34 
South Laura Street, Jackson- 
ville, Florida. 

A. B. Smith, Secretary-Treas- 
urer, Amercoat Corporation, 
P. O. Box 2977, Jacksonville 
Florida. 


Miami Section 


Nicholas O. Boutzilo, Chair- 
man; Peoples Water & Gas 
Co., Box 1107, North Miami, 
Florida 

Joseph B. Prime, Jr., Vice- 
Chairman; Florida Power & 
Light Co., Box 3100, Miami 
30, Florida 

Harvey B. Sasman, Secretary- 
Treasurer; Sasman Engineer- 
ing Co., Box 452, Miami, 
Florida 


Ohio Valley Section 


Lewis P. Aker, Chairman; 
Louisville Gas & Electric Co., 
311 W. Chestnut St., Louis- 
ville 2, Ky. 


Thomas E. Brady, Vice-Chair- 
man; 2018 Sunset Drive, 
Owensboro, Ky. 


Richard F. Hafer, Secretary- 
Treasurer; Reynolds Metals 
Co., 2500 S. 3rd St., Louis- 
ville, Ky. 


Tidewater Section 


Ernest W. Seay, Jr., Chairman; 
The Chesapeake & Potomac 
Tel. Co., 120 W. Bute St., 
Norfolk, Va. 


Clinton H. Smoke, Vice-Chair- 
man; Norfolk Naval Ship- 
yard, Public Works Dept., 
Portsmouth, Va. 

George R. Sufsey, Secretary- 
Treasurer; Virginia Electric 
& Power Co., Box 329, Nor- 
folk 1, Va. 


SOUTH CENTRAL REGION 


Derk Holsteyn, Director; Shell 
Oil Co., Box 2527, Houston, 
Texas. 


J. E. Loeffler, Chairman; 
Thornhill-Craver Co., Box 
1184, Houston 1, Texas 


John W. Nee, Vice-Chairman; 
Briner Paint Mfg. Co., Inc., 
3713 Agnes St., Corpus 
Christi, Texas 


Jack P. Barrett, Secretary- 
Treasurer; Stanolind Oil & 
Gas Co., Box 591, Tulsa, 
Okla. 

H. L. Bilhartz, Trustee at 
Large; Production Profits, 
Inc., 2406 N. Fitzhugh Ave- 
nue, Dallas, Texas 


Alamo Section 


W. W. Elley, Chairman; South- 
western Bell Telephone Co., 
302 Dakota St., San Antonio, 
Texas 


Carl M. Thorn, Vice-Chairman; 
Southwestern Bell Telephone 
Co., 105 Auditorium Circle, 
San Antonio, Texas. 


Max F. Schlather, Trustee; 
United Gas Pipeline Co., Box 
421, San Antonio, Texas 


Central Oklahoma Section 


Clyve C. Allen, Chairman; An- 
derson Prichard Oil Co., 1000 
Liberty Bank Bldg., Okla- 
homa City 2, Okla. 

Loyd Goodson, Vice-Chairman; 
Oklahoma Natural Gas Co., 
213 N. Broadway, Shawnee, 
Okla, 


Clyde T. Norman, Secretary- 
Treasurer; Johns-Manville 
Sales Corp.. 1116 Marlboro 
Lane, Oklahoma City 14, 
Okla. 


Dan H. Carpenter, Trustee; 
Sohio Petroleum Co., 1300 
Skirvin Tower, Oklahoma 
City, Okla. 


Corpus Christi Section 


Paul H. Laudadio, Chairman; 
Briner Paint Manufacturing 
Company, 3713 Agnes Street, 
Corpus Christi, Texas. 


Kenneth R. Sims, Vice-Chair- 
man; Gas Division, Depart- 
ment of Public Utilities, 
Corpus Christi, Texas. 


Fred W. Hodson, Trustee; 
Johns-Manville Sales Corp., 
401 N. Toucahua Street, Cor- 
pus Christi, Texas. 


Houston Section 

Alvan E. Richey, Chairman; 
Cathodic Protection Service, 
P. O. Box 6387, Houston, 
Texas 

George D. Hall, Vice-Chair- 
man; Thornhill-Craver Co., 
Inc., P. O. Box 1184, Hous- 
ton, Texas 

Joy T. Payton, Secretary- 
Treasurer; The Texas Co., P. 
O. Box 2332, Houston, Texas. 

L. G. Sharpe, Trustee; Napko 
Paint & Varnish Works, 2202 
Munger Street, Houston 23, 
Texas, 


New Orleans-Baton 
Rouge Section 


J. R. Matherne, Chairman; 
Southern Bell Telephone & 
Telegraph Co., Communica- 
tion Building, 1215 Prytania 
St., New Orleans, Louisiana. 

Lee N. Spinks, Vice-Chair- 
man; Cathodic Protection 
Service, 1639 Robert St., New 
Orleans, Louisiana. 

R. M. Robinson, Secretary- 
Treasurer; Continental Oil 
Company, Box 6158, New Or- 
leans, Louisiana, 

c. L. Barr, Trustee, Shell Oil 
Co., Box 271, Donaldsonville, 
Louisiana. 


North Texas Section 

Paul Fleming, Chairman; Gulf 
Oil Corp., P. O. Drawer 1290, 
Fort Worth, Texas 

E. H. Muehlhause, Vice-Chair- 
man; Lone Star Gas Co., 1915 
Wood St., Dallas, Texas 

Kenneth W. Robbins, Secretary- 
Treasurer; Otis Pressure Con- 
trols, Inc., Box 7206, Dallas, 
Texas 

J. Gordon Meek, Trustee; Metal 
Goods Corp., Box 7086, Dal- 
las 9, Texas. 


Permian Basin Section 

John C. Watts, Jr., Chairman; 
Internal Pipeline Mainte- 
nance Company, P. O. Box 
186, Odessa, Texas 

John V. Gannon, First Vice 
Chairman; The Texas Com- 
pany, Production Depart- 
ment, P. O. Box 1270, Mid- 
land, Texas 

. CG. Michel, Second Vice 
Chairman; Cardinal Chem- 
ical, Inc., P. O. Box 2049, 
Odessa, Texas 

Harold S. Winston, Secretary- 
Treasurer; 2725 N. Colonial 
Drive, Odessa, Texas 

T. M. Newell, Trustee; 1420 
East 35th Street, Odessa, 
Texas 


Rocky Mountain Section 

John F. Fugazzi, Chairman; 
Public Service Co. of Colo- 
rado, P.O. Box 840, Denver 1, 
Colorado 

William L. Scull, Vice-Chair- 
man; Colorado Interstate Gas 
Company, P. O. Box 1087, 
Colorado Springs, Colorado, 

John R. Hopkins, Secretary- 
Treasurer; Protecto Wrap 
Company, 2249 So. Delaware 
St., Denver, Colorado 

Henry K. Becker, Trustee; 
Wyco Pipe Line Co., Box 
2388, Denver, Colorado 


Sabine-Neches Section 

Mack Abraham, Chairman; 
Butadiene Plant, Cities Serv- 
ice Refining Corporation, 
Lake Charles, Louisiana. 

Jesse J. Baker, Vice-Chair- 
man; Magnolia Petroleum 
Company, 2950 Lucal Drive, 
Beaumont, Texas 

A. V. Wafer, Secretary-Treas- 
urer; Ohmstede Machine 
Works, Box 128B, Beaumont, 
Texas 

Charles C. Huddleston, Trus- 
tee; Socony Paint Products 
Company, Box 2848, Beau- 
mont, Texas 


(Continued on Page 6) 
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Regional and Sectional Officers 


(Continued From Page 5) 


Shreveport Section 


R. C. Jordan, Chairman; United 
Gas Pipe Line Co., Box 1407, 
Shreveport 92, La. 

G. V. Jones, Vice-Chairman; 
Arkansas Louisiana Gas Co., 
Box 1734, Shreveport 4, La. 

M. A. Luby, Secretary; Tretolite 
Company, Box 4094, Shreve- 
port, La. 

J. D. Bland, Treasurer; Tri- 
angle Pipe Line Company, 
Box 1795, Shreveport, La. 

W. F. Levert, Trustee; United 
Gas Pipe Line Co., P. O. Box 
1407, Shreveport 92, La. 


Teche Section 


R. S. Morcom, Chairman; Na- 
tional Aluminate Corp. of 
Chicago, 108 W. Lawrence, 
New Iberia, La. 


W. A. Fox, Vice-Chairman; 
Tuboscope, Box 142, New 
Iberia, La. 


Ray Tuggle, Secretary-Treas- 
urer; 124 Evangeline Dr., La- 
fayette, La. 


Gus Vogler, Trustee; Pipe Line 


Coating & Eng. Co., Box 264, 
Lafayette, La. 


Tulsa Section 


Richard E. Lembcke, Chair- 
man, Cities Service Research 
and Development Co., 920 E. 
Third Street, Tulsa, Okla- 
homa. 

Fred M. Cloninger, Vice-Chair- 
man, Texas Pipe Line Co., 
Box 2420, Tulsa, Oklahoma. 

Walter E. Schott, Jr., Secre- 
ary, Pipe Line Anode Corp., 
Box 996, Tulsa, Oklahoma. 


E. W. Lawler, Treasurer, Pitts- 
burgh Coke and Chemical 
Co., 322 Tri-State Building, 
Tulsa, Oklahoma. 

T. D. Williamson, Jr., Trustee, 
T. D. Williamson, Inc., Box 
4038, Tulsa, Oklahoma. 


SIL 


standing development primer for 
underwater bare steel. has been 
conclusively proven that its use ma- 
terially retards corrosion. Outstand- 


WESTERN REGION 


Robert H. Kerr, Director; 
Southern California Gas Co., 
Box 3249 Terminal Annex, 
Los Angeles, California. 

R. S. Treseder, Chairman; Shell 
Developement Co., 4560 Hor- 
ton Street, Emeryville, Cali- 
fornia. 

R. E. Hall, Vice-Chairman; 
Union Oil Co., Research Cen- 
ter, Brea, California. 

Theodore J. Smith, Secretary- 
Treasurer; Electric Steel 
Foundry Company, 1280 65th 
Street, Emeryville, California 


Central Arizona Section 


David F. Moser, Chairman; El 
Paso Natural Gas Company, 
P. O. Box 1630, Phoenix, 
Arizona, 


Russell Jackson, Vice-Chair- 
man, Rust-Proofing, Inc., P. 
O. Box 1671, Phoenix, Ariz. 

Roy P. Osborn, Secretary- 
Treasurer; Mountain State 
Tel. & Tel. Company, Box 
2320, Phoenix, Arizona, 


Los Angeles Section 


Edward H. Tandy, Chairman; 
Standard Oil Company of 
California, Box 97, El Se- 
gundo, California. 

John R. Brown, Vice-Chair- 
man; 3525 West 74th Place, 
Inglewood, California. 

Howard N. Farmer, Secretary- 
Treasurer; The International 
Nickel Company, 714 West 
Olympic Boulevard, Los An- 
geles, California. 


Portland Section 


P. G. Behr, Chairman; Portland 
Gas & Coke Co., Public Serv- 
ice Bldg., Portland, Oregon. 

Norman H. Burnett, Vice-Chair- 
man; 1326 N.E. Tist Ave., 
Portland 13, Oregon. 

W. R. Barber, Jr., Secretary- 
Treasurer; Electric Steel 
Foundry Co., 2141 N.W. 25th 
Ave., Portland 10, Oregon. 


Salt Lake Section 


John T, Burton, Chairman; 
Utah Oil & Refining Op, 
Box 898, Salt Lake City 
Utah. 


Bartel Disanto, Vice-Chair. 
man; American Smelting 
Refining Co., 514 Pacific 
Natl. Life Building, 
Lake City, Utah. 


John P. Reeves, Secretary. 
Treasurer, Dynamic Engi- 
neering, Inc., 781 Emerson 
Avenue, Salt Lake City 5, 
Utah. 


San Diego Section 


Dallas G. Raasch, Chairman; 
La Mesa, Lemon Grove, 
Spring Valley, Irrigation 
Dist., Box 518, La Mega, 
California. 


F. O. Waters, Vice-Chairman; 
San Diego City Water Dept., 
Div. of Engineering, Room 
903, Civic Center Blcg., San 
Diego 1, California 


Norman Beenfeldt, Secretary- 
Treasurer; California Water 
& Telephone Co., West 
9th St., National City, Cali- 
fornia, 


San Francisco Bay Area 
Section 


Harold H. Scott, Chairman, 
Shell Oil Company, Martinez 
Refinery, Martinez, “al. 


George J. Puckett, Vice-Chair- 
man, Dow Chemical Com- 
pany, P. O. Box 361, 
Pittsburgh, Cal. 


William P. Simmons, Secre- 
tary-Treasurer, Alloy Steel 
Products Company, Inc., 2% 
California Street, San Fran- 
cisco, Cal. 


RIVETS 


shipping throughout the world. Mod- 
erately priced. Applied conven- 
tional methods. Equally effective for 
the protection new and old under- 
water steel marine equipment. Write 


ing results over million tons particulars circular form. 
International Paint Inc. 


West St., linden Ave., 1145 Annunciation St., 
New York San Francisco, Cal. New Orleans, 


STOCKING AGENTS EVERYWHERE 


for stly than renewing 
the most practical and econom 
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for heavy industrial use... 
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electroplated the Bart Process 


provides economical protection against 
product contamination and discoloration 


longer necessary spend large sums 
money get protection against product con- 
tamination and discoloration heavy indus- 
trial applications. It’s available surprisingly 
low cost when you use LECTRO-CLAD 
Nickel Plated Steel Plates, Sheets, Heads, Pipe 
and Fittings. 

Proven during more than ten years use 
the Atomic Energy Commission and leading 
chemical processing firms, these products have 
all the strength the carbon steel which the 
plating applied. addition, they have 


uniform, electro-deposited coating pure nickel 
for maximum protection. The nickel will not 
check, spall flake even when subject the 
severest forming 


Perhaps you can use LECTRO-CLAD 
Nickel Plated Steel advantage your own 
operations. For complete details applica- 
tions and fabrication, write for our new 
LECTRO-CLAD Technical Manual— Wickwire 
Spencer Steel Division, The Colorado Fuel and 
Iron Corporation, Box 1951, Wilmington, 
Delaware. 3417 


Claymont Steel Products 


Products Wickwire Spencer Steel Division The Colorado Fuel and Iron Corporation 


CANADIAN REPRESENTATIVES AT: Edmonton Toronto Vancouver Winnipeg 
Other Claymont Products Plates Manhole Fittings and Covers Diameter Welded Steel Pipe Flame Cut Steel Plate Shapes 
Flanged and Dished Heads Carbon and Alloy Steel Plates 
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Now! For the first time, actually 
look the surface the coating! See 
Rust-Oleum penetrate rust bare metal 
through the radioactivity! 


RUST-OLEUM REPORT EVERY PERSON FACED WITH RUST PROBLEM) 


Nearly three years research, utilizing radioactive 
tracing with radioisotope, enables you fol- 
low Rust-Oleum penetration through the hereto- 
fore rust area bare metal. While 
Rust-Oleum users, for over thirty years, have 
known that Rust-Oleum penetrates rust bare 
metal when applied over 
Rust-Oleum wanted even further bringing 
irrefutable evidence this penetration you. 


The methods and results, which the technical 
information these pages largely based, are 
presented complete thirty page report entitled, 
Development Method Determine The 
Degree Penetration Rust-Oleum Fish-Oil- 
Based Coating Into Rust Coatings Steel Speci- 
prepared Battelle Memorial Institute 
technologists. Request your copy your business 
letterhead without cost obligation. 


1 To trace Rust-Oleum penetration through 
rust, the Rust-Oleum fish oil vehicle was 
made radioactive with C'4 radioisotope. The 
radioactive Rust-Oleum fish oil vehicle was 
then formulated into Rust-Oleum 769 Damp- 
Proof Red Primer without changing 
exclusive formulation per- 


2 Rusted metal test panels were scraped 
and wirebrushed to remove rust scale and 
loose rust, according to Rust-Oleum's 
standard directions for application. The 
radioactive Rust-Oleum 769 Damp-Proof Red 
Primer was then brushed directly over the 
remaining rust these rusted test panels 


Then—the surfaces the rusted panels 
were shaved at approximate half-mil levels 
and Geiger Counter readings Rust-Oleum 
penetration (radioactivity) were taken at each 
level down bare metal. These measure- 
ments are shown Surface 
figures the graph the 


formance of product. and allowed to dry. 


Dry film thickness coating important, but, what goes 
UNDER the film surface vitally important, too, the stopping 
rust. Rust-Oleum Stops Rust, because penetrates the rust 
bare metal. The Rust-Oleum fish oil vehicle works around the 
rust particles and through the fissures and crevices the rust 
formation the bare metal. doesn’t the tiny, 
microscopic pits the metal—BUT, actually goes into these pits 
drive out air and moisture and coat the metal with penetrat- 
ing, low-surface-tension film that expands and contracts with 
the metal. Because this unusual penetration, you can apply 
Rust-Oleum 769 Damp-Proof Red Primer directly over the 
rusted surface after scraping and wirebrushing remove rust 
scale and loose rust. Thus—you save time, labor, and money 
costly surface preparations are usually eliminated. 


Rust-Oleum is exclusive. It incor- 
porates a specially-processed fish 
oil vehicle that penetrates through 
rust bare metal. dries right 
and free objectionable odor. 
Many attractive colors. 


opposite page. 


From tanks, girders, machinery, roofs, sash, stacks, pipes, 
wire fences, and building maintenance industry marine, 
farm, railroad gutters, metal sash, lawn 
furniture, etc. around the home... Rust-Oleum the modern 
way Stop Rust and beautify you protect, your choice 
Red, White, Black, Aluminum, Gray, Green, Yellow, Blue, etc. 
May applied brush spray and dries firm, decorative 
coating that resists salt water, salt air, heat, fumes, sun, humidity, 
and weathering. Industrial users see Sweets for complete catalog 
and nearest Rust-Oleum Distributor, attach coupon the 
opposite page your business letterhead for complete informa- 
tion, including your thirty-page report Rust-Oleum pene- 
tration. Homeowners will find Rust-Oleum featured 
Hardware, Paint, and Lumber dealers most localities. 


distinctive your own fingerprint 


new Rust-Oleum development 
is the Rust-Oleum Galvinoleum 
coating. It sticks to new or old 
galvanized surfaces without etch- 
ing, without weathering. Available 
red, gray, green, metallic. 


— 
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cross-section 
with Rust- 


250 times 
coated 


GET THE COMPLETE STORY. ATTACH YOUR BUSI- 
NESS LETTERHEAD FOR YOUR COPY THIS THIRTY- 
PAGE REPORT WITHOUT COST OBLIGATION. 
Rust-Oleum Corporation 
2934 Oakton Street, Evanston, Illinois 


Please send without cost obligation, the Rust-Oleum 
thirty-page report entitled, Development Method 
Determine The Degree Penetration Rust-Oleum 
Fish-Oil-Based Coating Into Rust Coatings Steel Speci- 
prepared Battelle Memorial Institute tech- 
nologists. 


Complete and color charts. 
Nearest source supply. 
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“All set for the big pull” 


This 2500 ft. section 30” pipe about winched 
across the Straits Mackinac. special wheeled launch- 
ing ways had constructed for this job, the longest 
and deepest underwater crossing ever made major 
pipeline. The scene above shows the first section ready 
with hardwood strips attached the outside the 
pipe added protection against the rough, rocky bottom 
the straits. 

Underneath the wooden strips the entire length 
this pipeline has been coated with Barrett primer and 
coal-tar Wet, rocky lake bottom dry, sandy 
desert it’s all the same Barrett Protective Coatings 
... they prolong the life the pipe indefinitely, yet repre- 
sent only small fraction the total cost. That’s why the 
“Lakehead Line” like many other tough jobs used 
Barrett Coatings exclusively. 


And when you specify Barrett, you get not only the 
finest protective coatings but the best application 
how” available. The Barrett Technical Service Group 
provide expert assistance right from the planning stage 
the selection the right wrapping and coating for your 
job. the field, Barrett Service Representatives are al- 
ways ready provide advice and assistance the ap- 
plication coating materials. 

welcome the opportunity place the Barrett 
Technical Service Group your service. For detailed 
information—phone, write wire Barrett. 


BARRETT DIVISION, Allied Chemical Dye Corporation, 


=>) 
The Barrett Company, Ltd., 5551 St. Hubert St., Montreal, Que. 


BARRETT PROTECTIVE COATINGS 


OVER 100 YEARS EXPERIENCE 
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HIS NEW 


Tells How 


CONTROL PREVENT 
RUST CORROSION 
with LVA 


SODIUM NITRITE 


Sodium Nitrite Mixtures 


CORROSION 


SOLVAY Sodium Nitrite provides low-cost, safe and easy- 
to-use means protecting many metals from rust and corrosion, 
primarily iron and steel. Dilutions low 1/10th will 
make water solutions non-corrosive; and spray dip 
solutions will produce protective films metal surfaces. When 
combined with materials such phosphates caustic soda, 
sodium nitrite’s protective action can extended obtained 
during cleaning, neutralizing operations. 
This new booklet contains detailed information how 
Few Typical Applications SOLVAY Sodium Nitrite prevents rust and corrosion, and how 

its protective action can utilized, either alone combina- 


tion with other materials. also contains extensive bibliog- 
raphy covering published papers the use sodium nitrite 
and nitrite compounds for corrosion prevention. 

Hydrocarbon service For your free copy, fill out and mail the coupon today. There 

*In Western Hemisphere Countries. 


and fuel oil tanks 


GET THE FACTS—MAIL COUPON NOW! 


and other circulating water systems SOLVAY PROCESS DIVISION 


Allied Chemical Dye Corporation 
61 Broadway, New York 6, N. Y. 


New reconditioned 
drums, barrels cans 


Gentlemen: Please send without cost obligation* 


Your new book “SODIUM NITRITE for Rust and Corrosion 
Prevention” 


Sample SOLVAY Sodium Nitrite 


Metal parts process storage 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL DYE CORPORATION 


Broadway, New York Soda Ash Snowflake® Crystals Potassium Carbonate Calcium Caustic Potash 
BRANCH SALES OFFICES: Sodium Bicarbonate Ammonium Bicarbonate Cleaning Compounds Ammonium 

Boston Charlotte Chicago Cincinnati Cleveland Sodium Nitrite Caustic Soda Monochlorobenzene Para-dichlorobenzene 


Philadelphia - Pittsburgh + St. Louis - Syracuse 
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pencil pokes through 
tively check corrosion buried metals. 


this Why chance trouble like 


Type Cable 


For longer cable life cathodic protection 
Anaconda Type Cable 


Moisture, soil acids and alkalies, and 
—most are tough 
present cables used Cathodic Pro- 
tection. 


Anaconda’s new Type Cable 
specially designed—with double cov- 
ering polyethylene and Den- 
sheath* (PVC) resist these 
enemies cable life. This means less 
frequent replacement major sav- 


ings both labor and material costs. 
*Reg. U. S. Pat. Off. 


Polyethylene and Densheath used 
ANACONDA Cable are inherent- 
resistant oil. And they have high 
resistance electro-endosmosis, 
well moisture and most acids, 
alkalies and chemicals found cor- 
rosive soil areas. Rugged Densheath 
jacket withstands toughest abrasion, 
and weathering. 


This cable light easy in- 
stall, splice and terminate. Ask the 


Man from Anaconda—or your Distri- 
write for Bulletin 5450: “Ana- 
conda Cathodic Protection Cable.” 
Anaconda Wire Cable Company, 
Broadway, New York New York. 


ANACONDA 


COPPER AND ALUMINUM 
WIRE AND CABLE 


Where Anaconda Type Cable and Cathodic Protection Cut Corrosion Costs 


Tank farms Booster stations Pipe lines 


his? Cathodic Protection and ANACONDA 
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HOT NITRIC ACID pressures 300 psi took high toll stainless-steel 
condenser tubes Pont plant—until this titanium was in- 
stalled. Fabricated entirely titanium, provides protective sleeve inside 
the inches the condenser tubes. The unretouched photo shows the clean, 
uncorroded appearance the after months’ continuous service. 
The tube sheet, tubes and welds have essentially the same appear- 
ance when installed show evidence being able serve indefinitely. 


HIGH-VELOCITY STEAM and biting hydrochloric acid were cutting the 
life cast-iron steam diffusers less than months Pont 
Pigments plant. Bronze and corrosion-resistant alloys were tried, without im- 
Then diffuser fabricated from titanium was installed. This proved 
answer. The photo shows the condition the titanium diffuser after 
2years’ service—a period ten times the average life other diffusers. Compare 
the uncorroded appearance the titanium diffuser with the cast-iron flange, 
which shows severe acid attack. 


partial list other environments where TITANIUM offers unmatched corrosion resistance 


CORROSIVE CHEMICALS CONDITIONS POSSIBLE APPLICATIONS 
Ferric Chloride 0-30% 100° Process piping 


Sodium Chloride All Conc. 100° Kettles, heat exchangers 


Chlorine-Saturated Water Room Temperature Proportioning equipment 


Wet Chlorine Gas Recovery equipment, 

electrolytic cells 

Chromic Acid 10% and boiling Plating equipment 

2 Sulphuric-Nitric Acid 40% sulphuric, 60% Acid heaters, nitrators, 
Mixture nitric 35° auxiliaries 

Calcium Hypochlorite 6%-35° Filter 

processing equipment 


Zinc 20%-100° Coils, pans, evaporators 


TITANIUM MAY THE ANSWER YOUR CORROSION PROBLEM 


you’re looking for way improve your siderable fabricating know-how and wide variety 
cut production and maintenance costs extending mill shapes are available now help you use titanium 
the service life essential equipment may pay you solve your corrosion problems. For more detailed in- 
investigate titanium. pioneer supplier titanium formation titanium, just check 

sponge, Pont has the experience offer you expert the coupon below, write: 

technical help with your evaluation tests can put Pont Nemours Co. (Inc.), 

you touch with manufacturers best equipped work Pigments Department, Wilming- 

with you your particular product application. Con- ton 98, Delaware. 


Please send your new technical bulletin the corrosion- 


resistant properties titanium. 


PIONEERED COMMERCIALLY PONT Please send your general booklet titanium. 


interested using titanium for: 


Address. 


REG. 5. paT.OFF 


BETTER THINGS FOR BETTER THROUGH CHEMISTRY 
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This what mean 


Hill, Hubbell’s great plants are strategi- 
cally located serve all parts the United 
States...twelve months year. The most 
modern equipment and highly trained per- 
sonnel insure dependable pipe coating- 
and-wrapping unvarying quality—with 
prompt “on time” delivery. 


HILL, HUBBELL COMPANY 


Factory Applicators Pipe Coatings and Wrappings 


DIVISION GENERAL PAINT CORPORATION 
3091 Mayfield Road Cleveland 18, Ohio 


Among Hill, 
“Things That Money Buy,” 
listed 


the Calendar 
Dependability 


“Follow-through” from the factory, 
transit and the actual pipe-line location 
characteristic Hill, Hubbell service 
that insures complete satisfaction. 

Ask for Hill, Hubbell’s Pic- 
TORIAL”—and see the progress pipe- 
line unfold pictures! 
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When you need suggestions 
specific high temperature problem... 


The High Temperature Work Sheet has been de- 
signed make easy for you outline your 
problem completely possible and make sure 
significant factors will overlooked. The com- 
pleted form will assure your receiving information 
most applicable your particular requirements. 


Use this Work Sheet convenience stating 
your problem the event that you: 


Are undertaking new process involving the 
possibilities corrosion temperatures with 
which you have not had operating experience. 


Wish compare the performance expected 
from other metals and alloys with that ma- 
previously used and found satisfactory. 


Require substitute for alloy material 
present not readily available. 


Fill and return this coupon. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
Wall Street, New York 10-55 


Please send the High Temperature Work 
Sheet that may outline problem you. 


Address 
City 


q 


CORROSION 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 
objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good. 


(c) encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 
prevention. 


(d) correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(e) promote standardization terminology, techniques, equipment and 
design corrosion control. 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


(g) foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


(h) invite wide diversity memberships, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations, 


incorporated association without capital stock, chartered under 
the laws Its affairs are governed Board Directors, elected 
the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
No. Main Street, Houston Texas. 


Officers, 1955-56 


1061 Building, Houston Texas 


Directors 


President 


Monsanto Chemical Co., St. Louis, Missouri 


Vice-President 


Tar Products Div., Koppers Inc., Pa, 


Treasurer 


BRANNON........ 
Humble Line Company, Houston, Texas 


Past President 


Shell Development Co., Emeryville, 


1955-56 


Representing Active Membership 


Sun Pipe Line Co., Beaumont, Texas 

The International Nickel Co., York, 

Midwestern Engine Equipment Co., Inc. 

Tulsa, Okla. 


Interstate Oil Pipe Line Co., Shreveport, La. 


Representing Corporate Membership 


Amercoat Corp., South Gate, Cal, 

Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 

American Locomotive Company, Houston, Texas 

Mountain Fuel Supply Co., Salt Lake City, Utah 


Nooter Corporation, St. Louis, 


Representing Regional Divisions 


Southern California Gas Co., Los Angeles, Cal. 


Alloy Steel Products Co., Inc., Atlanta, Ga. 


Mutual Chemical Division, 
Allied Chemical Dye Corp., Baltimore, Md. 


WALTER CAVANAGH. (North Central) 1953-56 
Parker Rust Proof Company, Detroit, Michigan 


DERK HOLSTEYN........ (South Central) 1953-56 
Shell Oil Company, Houston, Texas 


International Nickel Co. Canada, Toronto 


Directors Officio 


VAN NOUHUYS, Chairman Regional 
Management Committee 
Southeastern Pipe Line Co., Atlanta, Ga. 


NOPPEL, Chairman Policy and Planning 
Committee 


Ebasco Services, Inc., New York, 


THOMAS MAY, Chairman Publication Committee 
International Nickel Co., Inc., New York, 


LARRABEE, Chairman Technical 
Committee 
Steel Corp., Monroeville, Pa. 
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National Association Corrosion Engineers 


Association Individuals and Organizotions Concerned with Control Corrosion 


Vol. 


OCTOBER, 1955 


Topic the Month 


Surface Pipe Effect— 


Cathodic Protection Oil Well Casing 


JACK BARRETT* 


USE cathodic protection for the preven- 

external corrosion oil well casing 
being considered many operators. major con- 
cern those contemplating using this method the 
“surface pipe effect.” 

The potential profile curve obtained well under 
cathodic protection often will show abrupt anodic 
slope the base the surface pipe. similar effect 
has been observed much 1000 feet above the 
bottom the surface pipe. This defined the 
“surface pipe effect.” Figure shows such effect 
the potential profile curve obtained ina West Texas 
well. The dotted curve shown this figure hypo- 
thetical one added aid the reader visualizing the 
effect under discussion. 


this effect due electrolytic conductance, then 
accelerated corrosion would expected occur 
this point, the effect due metallic conductance 
with the two casing strings being contact this 
point, then corrosion should result from this trans- 
fer current. 


Several points have been advanced against the 
theory electrolytic conductance: 

large percentage the profile curves analyzed 
shows that this surface pipe effect occurs well 
within the annulus between the surface pipe and 
the next smaller string casing. 

Changing the level the electrolyte this annulus 
has effect the height which the current 
discharge occurs. 

Calculations involving the tension held the 
inner casing, sizes and clearances the two cas- 
ing strings, and the curvature the axis the 
hole show that the collars the inner string may 
contact the surface pipe with considerable pressure, 
The above points support strong argument against 

conductance being the cause the sur- 


Resear |) Group Supervisor, Stanolind Oil and Gas Co., Tulsa, Okla. 


face pipe effect and appears that there reason 
expect accelerated corrosion the base the sur- 
face pipe from this cause. 

Opportunities for visual inspection casing with 
known potential profile history are rare; therefore, 
the following example considered noteworthy. 

June 1952 string consisting OD, 
14-pound casing was run West Texas well. This 
casing was inspected carefully and all surface imper- 
fections the pipe were noted. The well was com- 
pleted depth 4650 feet with natural mud the 
annulus from approximately 3900 feet the surface. 


100 


200 


DEPTH 


400 


+50 +100 +150 +200 


MICROVOLTS 


Figure 1—Casing potential profile showing surface pipe effect base 

surface string. Notes: Polarity and depth shown for bottom contactor. 

25-foot spacing between contactors. A—Hypothetical curve without sur- 
face pipe effect. B—Actual profile with surface pipe effect. 
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Figure 2—Chalk line shows where the oil string emerged from surface 

string. Joint bottom picture the first joint below surface pipe. 

Notice complete absence attack these two joints, typical the 

feet casing the interval where the surface pipe effect was 
measured. 


After one month the well was placed under cathodic 
protection and potential profile was run (Figure 
Curve This profile showed that the well was only 


partially protected and that surface pipe effect 


microvolts was present, corresponding current 


flow 0.175 amperes from the inner string the 
surface pipe. 

February 1954 prior pulling the casing, the 
well was resurveyed and the same surface pipe effect 
was present. Considering that this current was active 
for months feet pipe, considerable cor- 
rosion should have occurred electrolytic conductance 
were the mechanism. 

Visual inspection the pipe showed evidence 
accelerated attack the pipe the area showing 
the surface pipe effect. Figure shows the inner string 
the place where emerged from the surface pipe 
and also the first full joint below this point. 

Scale typical that formed cathodic protection 
was found scattered areas over the entire feet 
pipe recovered, Some slip and tong marks 
minor corrosion occurring with sulfide scale 
Other marks were filled with cathodic scale cor- 
responded their initial condition run the well. 
The absence significant corrosion and the presence 
cathodic scale indicate that cathodic protection was 
effective depth least 1400 feet and that the 
surface pipe effect did not cause cor- 
rosion attack, 

appears that the abrupt anodic slope, surface 
pipe effect caused the two strings casing 
being contact one another the bottom 
the surface string points above this 


TECHNICAL PAPERS CORROSION WELCOMED 


Authors technical papers corrosion are invited submit them for review 
invitation the Editor Corrosion. Write for for the Preparation and 
tion Papers” sent free request prospective authors. 


steels, 
wells, 
dioxid 
pet 
and 
corros: 
under 
sulfide 
ment 
elin 
while 
chance 
retarde 
microst 
was 
limited 
API 
ing. 
tensite 
steel 
results 
marten: 
leteriou 
amount 
have 


Test 
cut fro 
three 
spread 

All 


Series A. 
Series 
Series C 


* Submitt 
Group 
Annual 
Chicaxro 


H 
j 
| 
| 
| 
4 
+ 
H 


nee 
ing 
ing 


ion 
ved 


The Effect Martensite 
Sulfide Stress Corrosion Cracking* 


Introduction 


ANY RAPID FAILURES tubing and other 
oil well apparatus, both plain carbon and alloy 
steels, have been experienced sour condensate 
wells, Analysis the gas from these wells shows 
that they contained hydrogen sulfide and carbon 
Extensive laboratory and field investigations 
petroleum producers both the failed material 
and possible substitutes seem justify the con- 
that failures were caused sulfide stress 
corrosion cracking. 

shown these investigations,’ that the 
steels used for API Grades J-55 and N-80 
pipe were equal better than low alloy steels 
under stress and exposure hydrogen 
The susceptibility steel this environ- 
ment \vas suspected due the presence mar- 
the structure. However, the combination 
composition and heat treatment was such 
eliniinate sufficiently temper the martensite, 
while still retaining the necessary strength levels, the 
chance failures under these conditions should 
retarded prevented. 

investigation into the problem the effect 
microstructure sulfide stress corrosion cracking 
was initiated. The initial phase the program was 
limited the study the effect martensite the 
resistance steel the chemical composition used 
API Grade N-80 sulfide stress corrosion crack- 
ing. heat treatment, various percentages mar- 
tensite were produced test bars this grade 
steel and tested various stress levels water satu- 
rated with hydrogen sulfide and carbon dioxide, The 
results these tests would show the effect 
martensitic structure the susceptibility sulfide 
stress corrosion cracking. Should the effect de- 
leterious, these tests possibly would reveal what 
amounts what pattern this structure would 


Test Procedure 
Test bars inches long 0.225 inch square were 
cut from 0.446-inch Grade N-80 pipe the 
three following analyses (see Table cover 
spread analysis. 
All sections pipe were given full anneal before 
samples were cut that all samples would have 


TABLE 1—Composition Test Bars 
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Abstract 


Rapid failures tubing sour condensate wells 
have led investigation possible causes 
these failures. The presence hydrogen sulfide 
points sulfide stress corrosion cracking the 
cause. The effect untempered martensite was 
studied its bearing the susceptibility steel 
sulfide stress corrosion cracking. 

Test bars from API Grade N-80 tubing previously 
annealed were heated into the austenitizing range, 
furnace cooled temperatures above, within, and 
below the transformation range, and then water 
quenched. Over this range pre-quenching tem- 
peratures, samples were produced having from per- 
cent 100 percent martensite. After machining 
final size, test bars were two-point beam loaded, 
with constant moment between loading points, 
and immersed bath distilled water saturated 
with hydrogen sulfide and carbon dioxide. All 
samples were loaded various stress levels below 
the yield strength. 

The susceptibility steel the chemical composi- 
tion commonly used API Grade N-80 pipe (80,000 psi 
minimum yield strength) sulfide stress corrosion 
cracking under these conditions was found fall 
into three categories, depending the percentage 
martensite present. 

From percent martensite between per- 
cent and percent martensite, the steel not sus- 
ceptible. 

percent martensite, the permissible applied 
stress avoid failure decreases with increase 
this phase. 

Over percent percent martensite, ap- 
parently any applied stress will cause failure. 

was found that when martensite begins show 
evidence continuity the microstructure, the steel 
becomes susceptible sulfide stress corrosion 
cracking. 


similar microstructure the beginning the test. 
The annealing cycle consisted heating 1475 
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Figure 1—A representative sampling microstructures found tests. Martensite etch. 1000 point 
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holding for minutes, then furnace cooling 
1250 holding this temperature for two hours, 
then furnace cooling room temperature. This treat- 
ment produced structure ferrite and coarse pear- 
lite with tendency toward spheroidization. 

The test bars were then heated 1500 
electric furnace, held temperature for minutes, 
and furnace cooled furnace temperatures ranging 
from 1170 1280 then water quenched. Two 
additional samples were heated 1500 held for 
minutes this temperature, and water quenched. 
This produced series test specimens ranging 
martensitic structure from percent 100 percent 
see Figure for representative sampling micro- 
structures. (The etch used was Vilella’s reagent—95 
test bars were subsequently ground the finished 
size inches 0.200-inch square remove scale 
and 

order determine the relationship between 
hardness and percent martensite, total 
samples, representing the analyses steels Series 
and and covering the range pre-quenching 
were examined under the microscope 
and the percent martensite evaluated. The hardness 
was then determined using the Rockwell (Rc) 
scale, are listed Table curve percent 
martensite versus hardness shown Figure 

After machining, the samples were polished with 
emery paper, degreased with ether and two-point 
beam loaded (two bracket) shown Fig- 
ure These samples subsequently were immersed 
distilled water saturated with hydrogen sulfide 
and carbon dioxide, The bracket section steel 
fitted with two nuts and headless bolts each end. 
Near the top each bolt there hole receive 
the ends the test specimen and insulating layer 
rubber. The sample then stressed uniformly 
tightening the nuts the underside the bracket 
which bends the sample over 4-inch long 14-inch 
thick glass plate centered between the two end 
clamps. The specimen insulated from the bracket 
prevent galvanic corrosion. The top specimen 
loaded this manner uniform fiber stress be- 
tween the points contact with the glass plate. The 
applied stress dependent the clearance between 
the glass plate and specimen midway between the 
loading points according the formula: 


stress applied 
distance between loading points 
beam 


thickness gauge was used measure the deflec- 
tion the center the test bar. Comparison the 
stress based thickness gauge readings 
against stresses measured electric strain gauges 
showed the two equal over the stress levels 
employed. 

All samples were loaded stress levels below the 
point avoid plastic deformation, The yield 
varied depending the temperature from 
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MARTENSITE 


ROCKWELL C HARONESS 


Figure 2—Curve showing percent martensite 
versus hardness. 


Figure 3—Bracket holding two stressed speci- 
mens before immersion into saturated 
solution. 


which the sample was quenched. Tensile tests were 
made samples from Series and which were 
heat treated the manner described earlier cover 
range hardness values. These two series give the 
maximum and minimum values 
list the results presented Table and curve 
the hardness versus yield strength, Figure 
evident that the yield strength the lower 
hardness levels due abnormal microstructure 
resulting from the artificial heat treatment and 
below the minimum for API Grade N-80 pipe. 
Samples were immersed the bath which was 
room temperature (see Figure 5). Immersion was 
continued until failure occurred shown Figure 
until such time (from 100 300 days) the 
samples were removed for microexamination. Once 


Table Martensite Versus Rockwell Hardness 


Rockwell 
Percent Martensite | Hardness | 


Rockwell C 


Percent Martensite Hardness 
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TABLE 3—Results Hardness and .250-Inch Diameter Tensile Tests 


| 
| 
4 
| 


0.2 Percent Offset | Ultimate Percent 


OSemes a Rockwell or Beam Yield Strength 
Hardness Point*—psi psi Remarks 


| | ] 89 Rb 67,150* 95,100 : | ; Full Anneal 
| | | cy Full Anneal 


106,250 
38,95 97,900 
96,650 
107,000 
100,750 


15 Re 69,550* 109,700 
21 Re 56,006 3,8 
24 Re 
25 Re 
26 Re 61,800 


27 Re 63,500 
27 Re 63,700 
28 Rc 57,200 
39 Re 90,300 in fi 

42 Re 104,300 xe in fillet 


2 4 | 45 Re | roke fillet ( 9 
| | f 57 Re Broke in threads Figure 
| | 9 
— 60 Re 28,500 Broke in threads environme 
ROCKWELL C HAROKESS — —— = — = percent 0 


1000 


x 


WWW] 


YIELD STRENGTH 


Figure 4—Rc hardness versus yield strength. 
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Figure 5—Arrangement stress corrosion test- place 
ing apparatus. ture 
a 
comple 
MARTENSITE tested 
Figure 7—Curve showing percent martensite versus applied stress (as 
pounds per square inch). sin 
Figure 6—Bracket holding two specimens which 
week the samples were cleaned with stiff bristled 
brush remove any protective film corrosion 
products. The tank itself also was cleaned each lis 
week and fresh distilled water added which was then the bat 
saturated with hydrogen sulfide and carbon dioxide these 
before reimmersing the samples. versus 
During the earlier part the experiment, the 
tank was uncovered because was felt that the 
constant bubbling hydrogen sulfide and carbon 
dioxide through the bath would keep 


with these gases. The rate attack both test 
specimens and brackets was high this time. 
was decided that this was due the bath absorbing 


oxygen from the air. The tank was then tightly 
covered, and the excess gas bubbling through the 
system prevented air from coming into contact with Figure 8—Curve showing percent martensite versus applied stress 
the bath and the corrosion rate greatly decreased. percentage the yield stress). sample 
was found that the susceptibility given test 
failure was due its microstructure and stress level stress, given both pounds per square inch 
and was independent the general corrosion rate. percentage the yield stress, are 

The curves percent martensite versus applied Figures and These are taken from the 
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longitudinal 
environment. After 300 days exposure 95.9 
percent the yield strength, sample showed 


Table which include tests made 
before and after covering the tank. 
The hardness values given Table 
converted percent mar- 
tensite before the curves Figures 
7and were drawn. This was done 
using the curve percent marten- 
site versus hardness presented 
Figure 

All points these curves fit into 
the basis microstruc- 
ture and stress level only and were 
completely independent corro- 
ion rate. appreciable difference 
could not found between steels 
irom the three series analyses 
tested. other words, samples 
had similar microstructure and sus- 
ceptibility depending hardness 
and stress level. 


Results 


list all the data specimens immersed 
the bath presented Table Curves drawn from 
these data, Figures and percent martensite 
versus stress, indicate three zones susceptibility. 
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TABLE 4—Data Stressed Samples immersed Saturated Water 
Yield Applied Percent 
Sample Strength Stress Yield No. of Time to | Total Time 
No. Rockwell psi psi Strength Cleanings Failure in Bath 
AS. 89 Rb 67,150 53,750 80.0 42 300 days 
93 Rb 75,700 60,550 80.0 8 300 days 
BBBB 17 Re 66,000 60,550 91.7 | 300 days 
19 Re 64,000 60,550 94.6 >... 300 days 
| 19 Re 64,000 52,800 82.5 300 days 
24 Re 56,000 49,600 88.6 300 days 
24 Re 56,000 53,700 95.9 300 days 
27 Re 62,000 49,200 79.4 300 days 
A26. 30 Re 62,000 60,000 96.8 aa 270 days 
30 Re 67,000 47,000 70.1 42 300 days 
> eae 32 Rc 67,000 53,600 80.0 0 5 days 
A265... 34 Re 72,000 34,200 47.5 0 6 days 
AAA....| 38 Re 87,000 | 53,700 61.7 0 | 24 hours 
38 Re 89,000 26,700 | 30.0 42 300 days 
27 38 Re 89,000 30,000 37.5 270 days 
A2: 40 Re 95,000 30,000 31.6 0 
40 Re 95,000 31,000 | 32.6 0 Tae 
Alé 40 Re 95,000 47,500 50.0 0 an Seen oe 
40 Re 95,000 57,000 | 60.0 | 0 
40 Re 95,000 66,500 70.0 0 
Ba... 40 Re 96,000 28,800 30.3 270 days 
BBB 41 Re 100,000 60,550 60.6 0 IG wes 
A24. 42 Re 104,000 27,000 26.0 275 days 
A42..... 42 Re 104,000 30,000 28.8 0 
42 Re 104,000 36,400 35.0 0 a eee 
42 Re 104,000 41,600 40.0 0 ae ees 
42 Re 104,000 46,800 45.0 0 
43 Re 109,000 27,250 | 25.0 0 
45 Re 119,000 29,000 24.4 ioe oe 250 days 
45 Re 119,000 31,000 26.1 0 
45 Re 119,000 65,450 55.0 0 
45 Re 119,000 71,400 60.0 0 
48 Re 135,000 25,000 | 18.5 ee Cee 280 days 
50 Re 147,000 53,700 | 36.5 0 
51 Re 152,000 30,400 | 20.0 0 
51 Re 152,000 7,600 | 5.0 0 
52 Re 159,000 8,000 | 5.0 2 8 days Joo veeeeeee 
54 Re 172,000 25,000 14.5 0 
54 Re 172,000 - 20,000 11.6 | 0 — eee 
56 Re 190,000 60,550 | 31.9 0 
58 Re 211,000 3,000 1.4 0 
59 Re 225,000 52,750 23.4 0 13 min. 
| 34 Re | 75,000 35,250 | 47.0 250 days 
40AA 15 Re 61,000 | 30,500 | 50.0 25 ‘ager ere 180 days 
A38..... | 38 Re 87,000 | 33,000 37.9 15 De aca | 105 days 
AA38A..| 40 Re 95,000 | 27,000 | 28.4 | 14 in coasts a 100 days 
| 


The first range includes all samples below per- 
cent percent martensite. These samples did 
not fail under series stress levels which ap- 


proached the yield point. 


the range 30-35 percent martensite 


75-80 percent martensite either failed 
resisted sulfide stress corrosion cracking, depending 


upon the applied fiber stress. 


Samples containing more than percent marten- 
site failed under very low applied stress. 


Examination, after exposure 300 days, 
samples the first range showed pitting due cor- 
tosion, but stress corrosion cracking, (See Figure 
was observed that four the samples this 
loaded more than percent the yield 
stress had yielded slightly due order 


avoid this, limit 85-90 percent the yield 
strength should set the applied fibre stress. 

the second stage, samples loaded over “critical” 
stress, depending structure, failed, while tests 
stressed limits below this “critical” stress did not 
fail. Microexamination specimens this range 
which did not fail, Figures and 11, revealed many 
small transverse cracks the top side the speci- 
men. These would have the effect partially relieving 
the applied stress, thus rendering the steel less sus- 
ceptible although potentially weakened inherent 
strength. Figure shows the root the crack 
which predominantly transgranular and 
through the martensitic network. 


The final group includes those samples which ap- 
parently fail under any applied stress. Figure 
shows short time failure from this group and re- 
veals corrosion secondary cracking. Figure 
macrograph sample which failed after eight 
days exposure and exhibited many secondary stress 
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Figure 10—Macrophotograph longitudinal 
environment. After 270 days exposure 30.3 
percent the yield strength, sample showed 
stress corrosion cracking. etch. 


Figure 13—Macrophotograph longitudinal 
environment. Sample broke after less than 
hours exposure 20.0 percent the yield 
strength. corrosion cracking was ob- 


Figure 11—Macrophotograph longitudinal 
environment. After 270 days exposure 30.3 
percent the yield strength, sample showed 
stress corrosion cracking. etch. 


Figure 14—Macrophotograph longitudinal 
Sample failed after eight days 
exposure 5.0 percent yield strength. Note 
stress corrosion cracking. etch. 
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Figure 12—Root crack seen Figure 
Crack transgranular, Martensitic etch. 


Figure 15—Root crack seen Figure 14. 
Crack transgranular. Martensitic etch. 


corrosion cracks, one which shown. Figure 
the base the above crack and again the crack 
principally through the martensite and predom- 
inantly transgranular. 


Conclusions 


Martensite when present network contact- 
ing grains the material tested renders that steel 
susceptible sulfide stress corrosion cracking. 
the percentage martensite present increases 
near percent, the allowable stress avoid failure 
decreases. Martensite present amounts above 
percent apparently renders the steel susceptible under 
any applied stress. 


Future Work.. 


This paper given interim report because 
the intense general interest this subject both 
suppliers and users oil country goods. The con- 
clusions are drawn from the results laboratory 


tests made under controlled conditions which were 
considered severe. attempt will made 
future work correlate these results with actual 
experience the field. 

Additional work now progress 
attempt being made correlate this phenomenon 
with the known processes suppliers. Should some 
correlation established, efforts will directed 
toward process controls changes assure 
product which will resist sulfide stress corrosion 
cracking and eliminate failures due this cause. 
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Relating Corrosion and Its 


Introduction 

ECAUSE the electrochemical nature corro- 

sion aqueous media, the study current and 
potential relations pertaining galvanic couples has 
provided much useful information concerning the 
mechanism corrosion and its prevention. However, 
relatively little attention has been given the spatial 
relations between the anodic and cathodic areas that 
comprise the galvanic couples, given medium, 
are affected the polarization the 
elements the couple and also the conductivity 
the electrolyte. order study the potential 
pattern around galvanic most effectively, 
measurements might made with the couple 
solution which causes relatively little polarization. 
The conclusions reached from these measurements, 
insofar geometrical considerations are concerned, 
should also applicable all galvanic couples 
similar configuration, regardless polarization 
electrolyte conductivity. might even true that 
certain environments such geometrical considera- 
tions become relatively insignificant, for example, 
conductive electrolyte producing consider- 
able polarization. 

The plan this investigation was make 
experimental study, based theory, the potential 
distribution the vicinity the line electrodes im- 
mersed conducting medium and show the rela- 
tion between the potential pattern and geometry. 


The relationship was then extended experimental 


galvanic couples the form cylinders, with the 
aim perhaps applying the information obtained 
the measurement potentials subsurface struc- 
tures similar configuration, such pipelines. 


Theoretical Considerations 


2.1. Definition Symbols 
The electrical symbols used throughout this paper 
are identified and defined follows: 


Open-circuit potential the anode. 
Open-circuit potential the cathode. 
Potential the couple. 
Change anode potential. 

Change cathode potential. 
Potential some arbitrary point 

External voltage applied the couple. 
Potential the electrical boundary the couple when 
external current cathodically applied. For the ex- 


* Reprinted from J. Res. NBS, 54, No. 2, 61-71 (1955) Feb. 

(1) National Bureau of Standards, Washington, D. C. 

(2) At present with the Diamond Ordnance Fuze Laboratories, Dept. 
of Defense, Washington, D. C. 

(3) The term “potential” used this paper implies difference 
of potential between a standard reference electrode and the 
element under discussion in the same electrolyte. When current 
flows, resistance drop is included. 

(4) The term “galvanic couple’ implies the flow of current produced 
locally by cell action due to the contact of dissimilar metals in a 
certain environment or because of the environmental effect on 
different areas of the surface of a metal. 


Abstract 


The “electrical boundary” galvanic couple im- 
mersed aqueous medium, when corroding nor- 
mally and also when corrosion stopped cathodic 
protection, discussed the light present theory. 
Experimental data, consisting potential measure- 
ments made bimetallic couples unrestricted 
medium producing relatively little polarization and 
also one producing considerable polarization, are 
compared with theoretical data. The electrical 
boundary theoretically defined and experimentally 
verified for model galvanic couples having bimetallic 
electrodes, one couple simulating line electrodes and 
the others having electrodes made longitudinal 
cylindrical segments arranged three anode-to- 
cathode area ratios. The effect potential measure- 
ments result interference the normal flow 
galvanic and external currents also shown 
experimental data. The results this study indicate 
that geometric factors should given consideration 
making potential measurements 
structures similar configuration, such cylindrical 
tanks and pipelines. 


perimental data this paper, associated with the 
current 

Anode (surface) driving potential. 

Cathode (surface) driving potential. 

Potential the cathode during cathodic protection. 

External current the couple. 

External cathodic current flowing the couple when 
the cell current defined the current neces- 
sary for cathodic protection. 

Cell current. 

Resistance the couple the flow external current. 

Electrolytic anode resistance. 

Electrolytic cathode resistance. 

Electrolytic cell resistance. 

Electrolytic resistance external the electrical boundary. 


2.2. Galvanic Couple Without External Current 
When the anode and cathode galvanic couple 
not polarize the following relation applies: 


the anode and cathode polarize and the cell 
resistance expressed terms its anodic and 
cathodic components, becomes 


Ca + = €ce — lofe E, (3 


Equation pictured diagrammatically Figure 

reference electrode dipped into the electro- 
lyte the vicinity the couple and moved from the 
anode surface the cathode surface, the measured 
potential, E,, between the reference electrode and 
the couple will vary from through the 
reference electrode sufficiently far removed from 
the couple out the influence the 
anode and cathode, the potential measured will 
all positions. The variation potentials ob- 
served will depend chiefly the difference between 


4 
‘in 

4 
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Figure 1—Electrical relations galvanic couple. 


the open-circuit potentials, and and the polar- 
ization, AE, and after the couple formed. 

better understanding the couple potential 
possible one imagines two line electrodes, and 
infinite length surrounded unbounded 
electrolyte, shown Figure disregarding the 
circle for the present. current flowing between 
anode and cathode the potential, E,, some 
point, expressed spatially the function log 
illustrated Figure 2b,’ where and are, 
respectively, the distances between the anode and the 
cathode and point If, for example, the line elec- 
trodes are separated distance 2.25 inches, the 
potential variation along the AA’ axis with respect 
the intersection the AA’ and BB’ axes would 
shown Figure 2b. will noted that the po- 
tential, E,, approached asymptotically values 
measured along the AA’ axis, indicated, all 
axes other than BB’, which equipotential axis 
equal the potential the couple. For the non- 
polarized line electrodes shown, 


Ex (4 


For condition polarized line electrodes, the ex- 
pression becomes 


the couple elements are longer the form 
line electrodes, the couple potential, E,, relation 
and will depend the realtive values 
and (Figure 1). 


2.3. External Current Applied Cylindrical Conductor 


equipotential cylindrical surface infinite 
length (Figure 2a), disregarding the couple AC, 
surrounded unbounded electrolyte, the elec- 
trical resistance the cylinder the radial flow 
current expressed geometrically the function log 
D/a, where and are both the same units, 
being the radius concentric circle and the radius 
the cylindrical Therefore, the con- 
ductor subject radial flow direct current, 
will surrounded concentric equipotential circles 
and the potential, E,, along any radius will vary 
the function log D/a, assuming that the current 
constant and the potential the conductor does not 
change during the course the measurement. will 
shown (experimentally) later that this approxi- 
mates the potential distribution some distance 
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Figure 2—Theoretical potential non-polarized line electrodes. 
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away from galvanic couple the form cylinder 
under the condition externally applied current. 


2.4. Effective Electrical Boundary 


has been shown that the theoretical potential 
couple not reached within finite distance, except 
along the BB’ axis. Actually, however, given 
electrolyte, the distance away from the couple where 
changes potential, E,, becomes insignificant 
considered the electrical boundary,’ and the corre- 
sponding potential looked upon the potential, 
the couple. 


sometimes desirable measure the potential 
galvanic couple while external current 
flowing it. Under such circumstances the electrical 
boundary, previously defined, becomes obscured 
because the drop resulting from the applied 
current, simultaneous evaluation both the local 
and external current effects might imagined one 
considers the couple and the cylinder (Figure 2a). 
Figure are shown the logarithmic func- 
tions and log,, D/a for the couple and 
cylinder (diameter, 2.25 inches), respectively, plotted 
against the distance from the intersection the AA’ 
and BB’ axes (center the couple) the abscissa. 
Also, the abscissa were expressed multiples 
the distance (Figure 2a), the resulting curves 
would similar those Figure 

will observed that beyond, for example, 
inches (abscissa) the change the couple 
function log becomes relatively small com- 
parison with the change the cylindrical poiential 
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would expected, for all practical purposes, 
sill exist beyond the electrical boundary. The limit- 
ing distance inches, geometrically expressed, 
diameters and might looked upon the 
“effective electrical boundary” galvanic couple 
superimposed and contact with 
conducting cylinder infinite length unrestricted 
medium. 

The accuracy the geometric factor related 
the effective electrical boundary can experi- 
mentally evaluated comparing the potential meas- 
diameters laboratory model with the 
calculated boundary potential, pertaining the 
model, based the work Holler has 
shown that the resistance, R,, galvanic couple, 


ee Tale (6 


Thus Figure when the switch closed, the 


equations 


Let, 
Then, 
IR, 


the potential the electrical boundary. 
When the applied current, equal (see 
definition symbols), the potential the anode, 


will because current leaving the anode. 


(10 


andeq becomes 


(11 


and are measurable and can calculated. 
electrolyte producing relatively little polariza- 
tion the electrodes, and after measuring the 
potential, E,, the electrode potentials, and can 
also measured placing the reference electrode 
adjacent the anode and cathode surfaces, respec- 
tively. The galvanic, cell, current, can meas- 
ured with zero-resistance milliammeter. From eq. 
and Figure apparent that 


(12 


therefore, 


E,—e 
and 


(13 


The value can now calculated and sub- 
appropriate values (11, the calculated 
potential, the electrical boundary might 
compared with the value actually measured with the 
teference electrode supposedly the boundary. 


Experimental Results 


Laboratory Methods 

The measurements were made cylindrical wooden 
approximately inches inside diameter and 
inches high, The inner wall the vat was lined 
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1.4 


COUPLE, AXIS 


CYLINDER, ANY RADIAL AXIS 


DISTANCE FROM CENTER COUPLE, in. 


Figure 3—Comparison the potential galvanic couple without 
external current and the potential around cylinder receiving current. 
Data apply for the dimensions Figure 2a. 


AUXILIARY ELECTROLYTE 


Figure 4—External current applied galvanic couple. 


with copper sheet, which served the auxiliary 
anode when external current was applied the ex- 
perimental cathodes. steel rod was rigidly 
mounted off-center across the top the open vat 
hold C-clamps for securing the galvanic couples 
the center the tank perpendicular the wooden 
bottom. The rod also facilitated fastening and adjust- 
ment the probe electrode for measurements made 
along the AA’ axis. All potentials were measured with 
high-resistance voltmeter (200,000 ohms/volt) and 
saturated calomel half-cell terminated 8-foot- 
long flexible plastic tube and probe electrode, both 
which were filled with saturated potassium chloride- 
agar mixture. All potential measurements were made 
horizontal plane about inches below the sur- 
face the electrolyte the vat. The electrolyte was 
maintained level depth about inch from the 
top the vat. 
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Figure 5—Galvanic couple line electrodes one-tenth normal 
copper sulfate solution. 
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POTENTIAL 
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Figure cathodic current applied the couple (Figure 5). 


u(SOLDER- 
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io (between Zn and Fe-Cu) =170 ma, 


Figure 7—Same Figure except for the steel tube. 
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Figure 8—External cathodic current applied the combination 
couples (Figure 7). 


3.2. Galvanic Couple Simulated Line Electrodes 
Dilute Copper Sulfate Solution 


The first experiments consisted observations 
galvanic couples having elements zinc and copper 
the form paired rods varying diameter ina 
solution approximately N/10 copper sulfate. 
diameter rods (0.125-inch) were the nearest approach 
theoretical line electrodes, but was found that 
instability prevailed because polarization 
the large galvanic-current densities, when rods 
were coupled. However, rods diameter 
greater were polarized relatively little the solution 
and therefore were free from unstable surface 
Data obtaind pair externally short-circuited 
zinc and copper rods are shown Figure 
The rods were separated 2.25 inches allow for 
the insertion later 2.25-inch-outside-diameter con- 
ducting cylinder between the rods that the data 
obtained might compared with the theoretical dia- 
grams (Figures and 3). will noted 
percent the change potential, attributable 
drop, between the cathode and anode surface poten- 
tials, and respectively and the couple poten- 
tial E,, occurs inches either direction along 
the AA’ axis and the intersection with the BB’ axis, 
namely, the center the couple, This agrees quite 
well with the theoretical data, Figure 2b. Actually, 
the electrodes are considered strictly line 
electrodes, would probably more appropriate 
consider their separation being equal the 
tance between their centers, namely, 2.56 inches. 

Figure shows potentials measured along the 
and axes for the same couple, potentials along the 
BB’ axis being omitted, for the condition when the 
galvanic current accomplished applying ex- 
ternal current, I,. The potential, the electrical 
boundary calculated the use (11, shown 
one the dashed horizontal lines the figure cross- 
ing the and curves and inches, 
tively and therefore fair agreement with the 
geometric electrical boundary times distance 
separation). 

Figure shown the effect obtained insert- 
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8 12 16 20 24 28 32 36 
DISTANCE FROM CENTER OF COUPLE, in. 

Area ratio, Fe:;Cu=1:1. @, A axis; O, A’ axis; @, B’ axis; A, D axis; X, C’ 
axis, (a) ip=125 ma, Ip=0; (by io=0, Zp>=250 ma; (c) Potential pattern surround- 
ing the cylindrical couple compared with that around a uniform cylinder of the 
same size having the same external current applied. 


Figure 9—Cylindrical galvanic couple one-tenth normal copper 
sulfate 


ing conducting cylinder (steel tube) between the 
copper and zine electrodes (Figure 5), the copper 
being soldered the steel. comparing Figures 
will observed that, result, the couple 
potential, E,, changed, but the effective electrical 
boundary the Zn-Cu couple remained about the 
same. \Vhen external current was applied (Figure 
the effect the copper and the zinc became negligible 
only after inches, showing that the copper elec- 
trode determined the electrical boundary, even though 
the steel was the larger cathodic element the couple. 
Although not pertinent the present discussion, but 
important from the standpoint cathodic protection, 
the fact that 750 ma, compared 230 (Fig- 
6), had applied from the external power 
source order reduce the galvanic current zero. 
This was because the inclusion the steel, having 
potential —0.61 put the system 
galvanic couples under anodic control. 


ELECTRICAL MEASUREMENTS 


3.3. Galvanic Couples With Electrodes Consisting 
Cylindrical the Dilute 
Copper Sulfate Solution 


order determine whether the potential dis- 
tribution around galvanic couples the form 
cylinders was similar that the vicinity line 
electrodes, model cylindrical couples were constructed 
having the same diameter the distance between the 
line electrodes discussed the previous experiments. 

The combination galvanic couple and conduct- 
ing cylindrical surface might represented 
cylinder having two longitudinal segments different 
metals. The experimental models with which the re- 
maining data were obtained consisted 
metallic cylinders having three area ratios steel 
and copper with insulation between the metals 
enable the measurement galvanic current. Only 
the exterior cylindrical surfaces were exposed the 
electrolyte. 

Data obtained the three cylindrical models are 
plotted Figures and 11. addition poten- 
tials the AA’ and axes, are shown also po- 
tentials measured along intermediate axes CC’ and 
Axis orientation shown the inset, part (a) 
the figures. The change potential along the AA’ 
axis (Figure 9a) compares percentage basis with 
the theoretical change for line electrodes (Figure 2b). 
Calculated boundary potentials, (11, are indi- 
cated parts (b), shown covering range 
number model diameters diam, 2.25-inch) along 
the abscissas, For these models the boundaries might 
imagined resulting from composite couples 
the form paired line electrodes. The electrical 
boundary obtained averaging the ranges resulting 
from the three sets calculated data and 
11) about diameters (based model diameter). 

The data parts (c) Figures and were 
obtained order compare potentials, E,, the 
cylindrical couples measured along the axes, parts 
(b), with corresponding space potentials copper 
tube having the same external diameter the cyl- 
indrical couples. External cathodic currents were ap- 
plied the copper tube equal the respective values 
I,. The ordinates, AE,, parts (c), are the algebraic 
differences obtained subtracting the copper-tube 
potentials from the potentials the respective cyl- 
indrical couples. noteworthy that for distances 
beyond the effective electrical boundary (14 inches) 
the effect the couple becomes relatively constant, 
therefore indicating the potentials, E,, parts (b), be- 
yond inches along any axis vary the function 
log D/a (Figure 3). will also noted that beyond 
inches the ordinates, AE,, parts (c), are approxi- 
mately equal the couple potentials E,, parts (a). 


3.4. Galvanic Couples With Electrodes Consisting 
Cylindrical Tap Water 

The experiments carried out with the cylindrical 
couples exposed N/10 copper sulfate solution were 
repeated exposing the same models Washing- 
ton, C., tap water (resistivity ohm-cm 
with the idea observing the effect polariza- 
tion, any, the electrical boundary. Data for the 
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Area ratio, Fe:Cu=1:4, 
(a) ma, (b) ma; (c) Same figure (c). 


Figure galvanic couple one-tenth normal copper 
sulfate Symbols are the same those used Figure 


1:1 couple are shown Figure 12. That the change 
potential, part (a), due resistance, along the 
AA’ axis agrees fairly well with the theoretical change 
for line electrodes (Figure 2b) borne out. For ex- 
ample, inches the change potential from the 
potentials, and averages about percent. 
When external cathodic current, applied the 
couple the curves converge near the calculated bound- 
ary potential, which occurs 5.5 diameters from the 
center the couple. The divergence the curves 
disregarded. The calculated boundary potentials for 
each the other two models tap water, geometri- 
cally expressed, occurred 3.5 diameters, averaging 
therefore 4.2 diameters for the three models. These 
electrical boundaries are about the same the values 
observed the copper sulfate solution, which 
polarization the electrodes was relatively insignifi- 
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Area ratio, 
(a) io=110 ma, Jp=0; (b) io=0, Zp =146 ma; (c) Same as figure 9 (c). 


Figure 11—Cylindrical galvanic couple one-tenth normal copper 
sulfate solution. Symbols are the same those used Figure 


cant indicated comparing the potential changes 
Figures and 12. 

polarization major importance cathodic 
protection and the criterion for protection ordi- 
narily based predetermined potential measured 
between the corroding metal and reference electrode, 
the position the latter must considered with re- 
gard for drop included the measurement. The 
significance (Figure 12b) the potential, the 
electrical boundary related the protective 
tial criterion discussed section 4.3. 


3.5. Effect Interference 


All experimental data previously discussed were 
obtained under almost ideal conditions; that is, the 
tank holding the electrolyte offered little 
ference the normal flow current between the 
anodes and cathodes the couples. Also, when ex- 
ternal current was applied vertical 
the center the tank the current flow was substantially 
radial, therefore producing nearly 
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Fiqure galvanic couple (Figure Washington, C., 


tap water. 
q 
copper 
hre 
the Figure 13—Plan View: Cylindrical galvanic couple (Figure and 
interference wall (Bakelite) normal copper sulfate 
solution. 
gradients between any two concentric circles, Prac- 
were tical conditions are generally not ideal, and there- 
the lore the experiment illustrated Figure was re- 
nter- with vertical insulating wall (Figure 13) 
the positioned inside the vat, thereby shielding any 
applied current normally flowing from that 
the auxiliary anode. The normal flow 
tially current also affected the insulating 
Wall. 
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(a) No wall, io=135 ma; (b) With wall at h=6.85 in., io=135 ma; (ce) With wall 
at h=16.75 in., io= 135 ma. 


Figure 14—Effect the interference wall (Figure 13) the potential 
lines surrounding the galvanic couple. 


Prior obtaining data the galvanic couple, ex- 
ternal cathodic current was applied 2.25-inch- 
outside-diameter (same couple diameter) copper 
pipe positioned vertically the center the vat. 
Potentials measured between the pipe and the insu- 
lating wall along the AA’ axis and also along the 
insulating wall were found fit logarithmic equa- 
tions used Scott® and shown him apply 
the effect the earth’s cover (represented the 
dimension, Figure 13) potentials plane 
normal pipe line buried parallel the contour 
the earth’s surface. Thus, was established that 
the Bakelite insulating wall produced interference 
effects similar those obtained Scott, and there- 
fore, the data obtained with the arrangement shown 
Figure might considered being representa- 
tive the effect produced the earth’s surface. 

Data one the couples, with the wall two 
positions, are shown plotted Figures and 15. 
Included also for comparison are data, parts (a), 
applicable when the insulating wall removed. The 
breaks the curves, parts and c), mark the 
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(a) wall, io=0, ma; (b) With wall h=6.85 in., ma; 
(c) With wall at h=16.75 in., io=0, Jp =270 ma. 


Figure 15—External cathodic current applied the couple (Figure 14a). 


distances, along the axis the insulating wall, 
after which the radial distances from the couple center 
pertain measurements made along the insulating 
wall. will noted that the wall has the effect 
reducing the current density and hence the corre- 
sponding drops along the axis, shown the 
relative potentials parts (a, and the figures. 
Without external current (Figure 14), the potential 
along the BB’ axis remains relatively unaffected 
the insulating wall, and with external current (Fig- 
ure 15) the disturbance also seems minimum 
along the BB’ axis, especially the range from 


That the insulating wall was really 
tive shield, aside from the data fitting appropriate 
equations, was the fact that when the external curren; 
270 was applied the couple, the 
potential variation the space between the insulat. 
ing wall and the shielded segment the auxiliary 
anode was only mv. 


Practical Application the Geometric Relation 


4.1. General Considerations 


The preceding geometric considerations are ap- 
plicable making potential measurements struc- 
tures similar configuration, such underground 
horizontal cylindrical tanks and pipelines. making 
the application pipelines necessary assume 
that most the corrosion occurring such lines 
can attributed local action and not 
currents. There good evidence that such case, 
Based current-flow calculations petaining nearly 
miles 10-inch pipeline, concluded that 
only percent the accountable total current ap- 
peared long-line current. Scott most 
local action resulting from current leaving the 
bottom the pipe, where the soil apt moist 
and deficient oxygen and entering the the 
line, where the adjacent soil tends less moist 
and more accessible oxygen. seems this 
would particularly true for pipes 
where there considerable difference cover 
from the top the bottom the pipe and where the 
weight the pipeline, causing compression the 
underlying soil, also apt factor. Also, 
evidence based analysis other data, ob- 
tained Scott conjunction with the American 
Petroleum Institute pipe-coating tests, Logan, 
Ewing and who found fair statistical 
correlation between the corrosion that occurred 
bare sections operating lines and the corrosion 
short lengths small-diameter pipe located nearby 
the same trench. 


4.2. Location Corrosive Areas 


discussed the value pipe-to-soil potentials 
disclosing large anodic cathodic areas along 


pipeline right-of-way and also way predicting 


the general nature and probable extent corrosion. 
also gave range pipe-to-soil potentials for 
iron pipe related aeration the soil, bacteri- 
ological activity and relative age the pipe. 
Utilities® pipe-to-soil potentials 
help the detection corrosive areas and order 
decide what protective measures should taken 
against soil corrosion. 
If, large-diameter pipelines, corrosion 
are visualized existing the 
previously discussed, then potential 
with the reference electrode placed directly over the 
line would not represent the corrosion couple 
potential because the reference electrode would 
within the electrical boundary, The error the 
reading, assuming normal soil cover, would lepend 
the soil resistivity and the size the 
the corrosion ferrous materials soils seems 
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take place under cathodic the posi- 
tioning the reference electrode function the 
pipe diameter, for example diameters, would 


result the measured potentials being relatively 
more significant. 


Cathodic Protection 


According relatively recent reports the Na- 
tional Association Corrosion Engineers and the 
American Gas the pipe-to-soil poten- 
tial the chief criterion for evaluating the adequacy 
cathodic protection, reading these reports 
one with the impression that the positioning 
the reference electrode ought done more 
discriminately. The Corrosion Committee the 
AGA revealed that utility companies, applying the 
(ref. Cu-CuSO,) protective potential crite- 
rion uncoated pipelines, placed the reference elec- 
trode varying distances from their lines, some 
placing directly over the line and others from 
400 feet away. These practices are not conducive 
either protection for the one extreme 
protection for the other, The bearing 
costs due such procedures was brought out 
study Van 350 miles 8-inch bare 
pipeline, wherein was estimated that applying 
the criterion, the cost for cathodic protection 
with the reference electrode directly over the pipe 
was more than four times that figured with the elec- 
trode positioned extreme distance 300 feet away 
from the line. 

The reason for the apparent differences the cur- 
rent required for the cathodic protection given 
bare pipeline can illustrated the laboratory 
data (Figure 12b), which the boundary potential, 
might thought representing the generally 
accepted protective potential The pre- 
assigned potential, ordinarily considered necessary 
for complete protection, can observed with the 
reference electrode different distances from the 
center the couple changing the value external 
current, For example, measure the potential, 
inside the electrical boundary diameters) 
requires external current and outside 
necessary. The laboratory data might considered 
applying, for example, the cathodic protection 
long uncoated 12-inch pipeline receiving pro- 
tective current from remote ground beds. Potentials 
should measured intervals along the line con- 
sistent with usual practices, but with the reference 
placed from pipe diameters away. 
Because the shielding effect the earth’s surface, 
the measurements should preferably made 
horizontal plane through the center the pipeline 
least plane somewhat below the earth’s sur- 
lace. Referring Figure 12, will observed that 
some allowance, depending the soil resistivity, 
should made for since the protective po- 
tential actually based E,. should pointed 
out that other laboratory experiments, not dis- 
the value was found negligible 
lor practical purposes when the cylindrical models 
Were exposed electrolyte consisting solu- 
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tion sodium chloride tap water having resistiv- 
ity 500 ohm-cm lower. 

If, soils which cannot neglected, po- 
tentials are measured the electrical boundary, the 
potential —0.85 might satisfactory crite- 
rion for adjusting the current initially applied for 
cathodic protection. The condition for complete pro- 
tection expressed equation (11, that is, 
where (Figure 12) 


(14 


Although bright iron contact with air-free alka- 
line soil can have potential, low —0.85 
with respect copper-copper sulfate electrode, the 
average open-circuit potential, E,, the anodes 
iron steel field structures, because the and 
aeration the adjacent soil, ordinarily consider- 
ably less negative than If, after having ap- 
plied protective current for some time, for example, 
pipeline moderately high resistivity soil, 
the measured potentials, had drifted values 
more negative then, protection would 
and I,R, probably compensated for. 


Summary 

The potential pattern electrolyte 
surrounding pair coupled line electrodes having 
different polarities compared with the potential 
configuration around infinitely long cylinder 
which uniformly distributed direct current flowing. 
superimposing the coupled line electrodes longi- 
tudinally the diameter the cylinder, the effec- 
tive electrical boundary applicable the combina- 
tion can expressed geometrically. 

The location the electrical boundary was con- 
firmed experimentally comparing potentials meas- 
ured between model galvanic couples and reference 
electrode surrounding electrolyte with calculated 
boundary potentials which were based the meas- 
ured electrode surface potentials 
drops. 

using electrical insulating shields, the effects 
nonuniformly distributed current the potential 
patterns around the model galvanic couples were 
studied. The position the reference electrode, 
under such conditions interference, which resulted 
measured potentials having the most significance 
was arrived experimentally. The insulating shields 
simulated the effect the ground surface pipelines. 

The electrical relations observed with the labora- 
tory models are believed apply during the normal 
corrosion and cathodic protection bare under- 
ground pipelines. Therefore, result these ex- 
periments, when making potential measurements, for 
example, pipe-to-soil, during line-conditioning sur- 
veys when applying the protective potential criter- 
ion for cathodic protection, that 
the reference electrode placed pipe diameters 
from the line, some distance below the earth’s 
zontal position with respect the pipeline. 
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Organization and Administration 


Introduction 


ENTERING into the discussion the 


organization and administration plant paint- 
ing program, basic definitions and philosophy should 
established and understood. For simplification the 
limited painting. This represents the 
portion the coatings field generally considered 
tion. Here concise definition material ex- 
tremely difficult obtain terms composition. 
Webster defines paint coloring substance, with 
reference the concept its being protective 


coating material engineering. The modern 


technical dictionaries define paint material 


partially organic nature which can used 
coat surfaces with films that protect and decorate.” 


The composition paint highly important, but the 


this paper will not permit discussion 


again the discussion will limited 


the partial definition material that protects and 


From the plant administrative concept, the primary 
need for painting maintain the basic materials 


construction and this concept painting com- 


pletely maintenance function. Decorative 
esthetic painting necessary but usually classi- 


construction function rather than mainte- 


extra cost, This discussion therefore limited the 


maintenance concept. 


From survey the literature, assumed that 
the total annual cost industrial painting amounts 


about two billion dollars and that the total in- 
cost from lack protection amounts about 


billion dollars. 


Plant Painting Program Requirements 


The problem facing management this: select 
and apply the combination materials construction 
and paints which yields the best economic combination 
installation, maintenance and replacement costs. 


thie ta 
well-defined painting program which will both comple- 


ment and supplement the over-all maintenance program 


the plant. 


The following elements are believed essential 


plant painting program: 


design facilities should include consideration 


the necessity for painting through selection 


mm * Submitted for publication February 11, 1955. A paper presented at 
] the Eleventh Annual Conference and Exhibition, National Associa- 
om of Corrosion Engineers, Chicago, Ill., March 7-11, 1955. 
oo ant Engineer, Monsanto Chemical Company, St. Louis, Mo. 
pd Superintendent, Monsanto Chemical Company, St. Louis. 
ssouri. 


Abstract 


Management faced with the problem selecting 
the combination construction materials and paints 
which will result the lowest possible maintenance 
and replacement costs. Developments the paint 
field have been very rapid and necessary for 
plant maintenance organizations re-evaluate paint- 
ing programs because this technical advancement. 

sound painting program must include the as- 
signment sufficient engineering and managerial 
personnel the problem. Basic design should 
studied order that unnecessary painting elimi- 
nated and necessary painting simplified. Engineering 
research studies should conducted make 
possible determine the materials most suited 
the plant environment. 

Once adequate painting system set must 
maintained. Maintenance the system should 
include periodic inspections and follow-ups; con- 
tinuing study maintenance and replacement costs 
also should made. Development well- 
engineered program properly administered normally 
will lead more adequate protection with con- 
siderable reduction maintenance cost. 


materials construction, the reduction exposure 
corrosive atmospheres, and the selection structural 
shapes and elements which favor easy paint maintenance. 


Engineering and management talent commensurate with 
the problem must assigned the maintenance painting 
and allowed manage the function. 


Painting must viewed system made various 

elements consisting of: 

Surface preparation. 

Properly selected materials best suited for the environ- 
ment. 


techniques which ensure that the materials 
are used the manner which produces the most eco- 
nomical protection. 


adequate maintenance painting system applied 
facility, the painting system itself must maintained 
and not permitted fail. 


.No sound program complete without well-engineered 
and adequately administered day-to-day long-range sched- 
uling. 


systems already applied, are primary importance. 


Experiences setting such program within 
large integrated chemical plant will help define 
the approach and can used for predicting future 
results. 


The program was started less than two years ago. 
that time the plant was spending from $300,000 
$400,000 per year maintenance painting. The 
greatest part the work was performed group 
plant painters under the direction two non- 
technical foremen. The only engineering supervision 
provided was side line basis. Paint testing had 
been undertaken over period years but was 
never engineered sufficiently obtain consistent 
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data. Most the testing was conducted actual 
field tests with noticeable interference the plant 


painting effort. 

The maintenance department supervised the work 
the plant painters and contractors but the manu- 
facturing department supervisors decided when and 
under what conditions the painting was done. 
The greatest part the painting was done 
small job basis rather than departmental basis. 

Surface preparation was recognized part 
paint job but was not given proper emphasis. 
Minimum film thickness, compatibility materials 
and classification environments were not given any 
real consideration. The application primer and 
one finish coat was considered standard; the average 
service life the systems was two years. 

This non-technical approach did not control sur- 
face corrosion the plant. Sufficient effort was ex- 
pended ensure good plant appearance, but only 
the less corrosive areas were fairly well protected 
while the more corrosive areas were inadequately 
protected. 

The painters were widely dispersed the plant, 
making adequate supervision almost impossible. 
large portion the painters’ time was spent travel- 
ing from one small job another and changing 
from one type paint another. Training was pro- 
jected toward average attainment and morale was 
not high. 

The non-technical approach did not consider the 
economic potential design weapon cor- 
rosion attack and failed recognize the value 
using economic and technical data determine the 
necessity for painting. 


Application Engineering Management 


The first step the application engineering man- 
agement the problem was place the direction 
the entire painting program the charge 
engineer who devoted his full time the project. 
This engineer handled the staff and liaison functions 
the assignment well the direct supervision 
the paint force. Evaluation materials, applica- 
tion techniques, scheduling, training, and the over- 
all economics the problem were made his direct 
responsibility. 

One the initial accomplishments was the re- 
organization scheduling procedures; the minor- 
repair concept maintenance was discouraged, and 
scheduling projects departmental scope was 
projected the basis total man-hours available 
during the year. Approval painting projects 
year’s work was granted top management with 
resulting improvement efficiency operation. 
Coordination major projects with production re- 
quirements and vacation schedules was effected. Ad- 
verse weather conditions longer created lag 
effort; was possible integrate both inside and 
outside work flexible basis. improvement 
employee morale was noticeable the changes were 
put into effect. 

Complete coverage the plant was scheduled 
accomplished five years. The five year sched- 
ule provided for gradual decrease departmental 
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painting with corresponding increase inspection 
and spot repair departments which had been com. 
pleted. Estimated annual budgets were prepared 
this basis and submitted for long-range approval, 

Design engineers were requested make study 
materials construction selection and processing 
which might reduce the scope painting problems 
the future. The possibility introducing more 
tensive use plastics and alloy-metals order 
minimize painting requirements was considered 
this group. Design features which had made the 
maintenance painting surfaces difficult were mini- 
mized. Tubular columns and surfaces relatively free 
from obstructions were employed the construction 
one large laboratory building, and the best features 
such construction were considered for 
implementation, Design specifications were 
suit field requirements for painting and corrosion 
control. 

study surface preparation was 
consisted essentially obtaining surface which 
was clean and free from all loosely adherent 
matter. This clean surface when coated would not 
alter long the coating remained intact, 
fissures holidays the film permitted the surface 
revert its originally contaminated condition. 

The nature plant processes prohibited the em- 
ployment sandblasting many plant areas; the 
use hand scrapers, single and triple scalers, power 
chisels and brushes, hand wire brushes 
paper were adopted standard method surface 
preparation these areas. However, 
was employed wherever possible. Prior most major 
painting projects, the services outside con- 
tractor who specialized cleaning with high pres- 
sure water and steam solvents and detergents were 
used advantage. 


Evaluation Coatings 


impartial evaluation all commercially avail- 
able generic types coatings was made coopera- 
corrosion Coatings were exposed each 
ten exposure areas the plant. Unique panels and 
accelerated methods employed the 
results coatings exposed provided accurate qualita- 
tive data for selecting the materials most for 
each environment. One generic type paint used 
widely the plant for number years was proved 
incompatible with exposure conditions (it failed 
rapidly all but the most mild areas.) Out 
generic types coatings tested only four showed 
damage the more severe areas and only seven were 
considered value the plant. 

Implementation the program was begun 
earnest after evaluation techniques proved the 
validity surface preparation and materials selec- 
tion procedures, Proper application the sclected 
materials was the next consideration. 

was determined that the minimum film 
thickness for system should five mils, also 
determined that standard system should sist 
one prime and two finish coats minimum with 
additional finish coats applied 
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attain the five mil film thickness. Inspection with 
magnetic thickness gage insures minimum five 
mils film thickness during application. was 
decided that the prime coat should brushed when- 
ever practical, and that finish coats should ap- 
with brush, roller, conventional hot spray 
exposure conditions and production 
the application paints large plane surfaces 
conventional roller requires approximately one-third 
the labor required brush application. 

With the introduction new paint systems and 


vide for additional training the painters. each 
new was selected, each painter was told the 
reasons for its selection, and instructed what 
coverage properties, methods mixing 
and and the most effective methods ap- 


The painters were receptive new ideas 


and has continued, Requests for additional 
ion concerning evaluation 
and new methods application have 


been from individuals and from the group. 
\orale the painters increased training progressed. 


Inspection System 
Next, rigid system inspection and spot repair 


was When department was painted, 
record prepared showing the number coats ap- 
the nature and quantities primer and inter- 
mediate coats, the method surface preparation, 
man-hours and unit costs, The record form was 
that three months after painting was 


the form could posted the mainte- 


clerk for the primary inspection. competent 
inspector handled the procedure, Inspection 
thorough and meticulous possible. 


During the process inspection, mechanical de- 


was used which detected pinholes, voids, breaks 
ind bare spots the film, This device provided 
inspection 
the coating. Breaks film continuity 
marked and spot-repairs the area were made 


instrument for checking the 


once. Cost and other pertinent data for each in- 
spection were recorded and the record was returned 


the file. 


that inspection and spot-repair will re- 


quired intervals eighteen months throughout 
the life system. This assumption will retained 


more detailed knowledge performance 


acquired from actual field experience. When the rate 


intervals can varied suit the severity 
the individual exposure areas. anticipated that 
complete cover coat will necessary after the 
year service restore film thickness lost 


e 
purposes. 


Conclusions 
Results the program cannot considered posi- 


yet. has been stated above, the program 


ORGANIZATION PLANT PAINTING PROGRAM 


was started less than two years Reorganization 
methods and evaluation materials 
niques utilized the first vear. The one year actual 
program implementation has been too short time 
which realize the real benefits which are possible. 
However, one accomplishment already realized the 
reduction the cost paint application from 
estimated cents per square foot cents per 
square foot. Another the protection metal sur- 
faces from the system now being applied. And 
third accomplishment the improved coordination 
between other maintenance activities well-painted 
departments. 

Anticipated results the program have been 
analyzed and realistic comparison with former meth- 
ods possible. former paint systems were 
applied which had service life two years. Little 
maintenance the systems was attempted 
after the service life was expended. The cost paint 
maintenance per square foot surface per year 
ranged between and cents, The cost applica- 
tion, inspection, spot-repair and periodic cover coats 
properly selected and applied long-life systems 
expected cents less per square foot 
surface per year. This anticipation increased plant 
adequate justification for the application engineer- 
ing management the painting problem. 


DISCUSSION 
Questions Edward Brink, American Viscose 
Corporation, Marcus Hook, Pa. 
What your method correlating the coating 
evaluation program with the actual field applica- 
tion conditions? For example, tests are con- 
ducted sandblasted wire brushed steel panels, 
what assurance there that coating system 
which proves satisfactory under these circum- 
stances will provide the necessary protection 
must applied over old coating plant equip- 
ment structures? 


What methods control are employed the field 
assure good workmanship with respect both 
surface preparation and the coatings applied? 
other words, how you determine the workmen 
are cleaning the surfaces conformance with the 
specifications and that the desired film thickness 
and freedom from holidays and pinholing have 
been obtained 


Are any extra precautions taken assure proper 
protection weak points, such edges, welds,’ 
etc.; for instance, you double coat edges? 


Inspection the key correlation between 
evaluation and application. Our inspectors are pre- 
paring case history for every department and area 
the plant. These case histories will include the 
following items and are filed the engineering de- 
partment for reference: 


Primary and secondary chemical exposures. 


Exposure classification degree severity. 
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The actual area square feet surfaces 
protected against corrosion. 


The corrosion rate IPY. 

Rate and extent average spillage. 

Method and rate film deterioration. 


Mechanical production activities which af- 
fect surface preparation and application tech- 
niques. 


Type, cost, extent and service life coatings 
applied former years. 


Type coating and surface preparation rec- 
ommended for area evaluation program, 


The percentage total area which existing 
paint film intact and tightly adherent. 


When the engineering department knows the paint 
film given area percent intact and tightly 
adherent, recommendations for painting are made ac- 
cordingly. Follow-up procedure involves washing the 
area with detergent and high pressure water, rinsing 
neutral pH, preparing the surface exposed 
areas with hand power tools, featheredging tightly 
adherent film and spot-priming the deteriorated areas. 
Other steps include application tie-coat com- 
patible with both the existing paint and the coating 
recommended for the area evaluation facts, and 
application sufficient cover coats guarantee 
minimum dry film thickness five mils. 


Again, inspection the key success. Rigid 
specifications are prepared for all phases painting 
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work and employ salaried inspectors enforce them, 
Inspectors are constantly the job and have 
authority stop work until specifications are 
plied with. Surface preparation checked constantly 
while progress; each coat inspected with 
ments random with special precautions being taken 
assure high build edges, welds and prominences, 


Our painters are trained flow paint toward 
edges and welds and use wet has been 
our experience that edges, welds and prominences are 
the areas almost total paint failure projects be- 
ing special consideration given prevent 
recurrence the condition, Double coating appli- 
cation fibre glass reinforcement often employed. 


Question Mack Abraham, Cities Service Refining 
Corporation, Lake Charles, La. 


What procedure has been set for painting unit 
piece equipment after has been shut down and 
dismantled for repairs? 


Excellent communication between shop, and 
painter foremen result fast, efficient work. When 
area workmen dismantle equipment and 
the shops for repairs, the paint inspector 
automatically. inspects the equipment, makes 
recommendations for cleaning, surface preparation 
and painting and reports the painter foreman who 
checks with the shop foreman scheduling work. 
shop painter available for this type work. 


Any discussions this article not published above 
will appear the December, 1955 issue. 
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Introduction 

ISCUSSION technical meetings, mail, and 
phone inquiries indicate that industry general 
becoming acutely aware atmospheric corrosion 
costs. costs are measured terms equipment 
and protection. Replacements obviously 
les: frequent unnecessary the protection 
Modern industry, working with corrosive 
and products that were only laboratory 
wonders few years ago, constantly beset new 
atmospheric corrosion. 

Protective coatings applied steel other sur- 
have been recognized the most eco- 
nomica! means reducing the effects atmospheric 
corrosion. appears that engineering the field 
paints and their application has not kept pace with 
other industrial developments. Plant painting has 
been regarded necessary evil that repetitive 
However, higher labor costs and increased 
corrosion rates have drawn attention 
tothe fact that protection growing more expensive. 
Short coating life, high unit cost, and unsatisfactory 
protection are common experiences. 

There are ways and means adopted the 
reduction atmospheric corrosion and related costs. 
This paper outlines adaptable procedure based 
the Shell Oil Company program initiated six years 
ago improve exterior coating protection and dur- 
ability. The project was developed four phases, 
follows: 

Program 
Organization 
Material 


Application 


conclusion, cost data based Shell findings are 
they indicate that savings the order 
percent application costs can achieved. The 
cost per year coating life, which the true 
measure, yields more favorable results, 


Program 

There great deal good technical literature 
all phases painting publications 
issued the Steel Structures Painting Council and 
There are also private consultants, federal 
and technical staffs modern paint com- 
panies whom the engineer may consult regarding 
surface protection his plant. 


Submitted for publication April 20, 1955. paper presented the 
Eleve ith Annual Conference, National Association of Corrosion 
Chicago, March 7-11, 1955. 


Basic Essentials for the Reduction 
Atmospheric 


FRANK RADECKE 


FRANK RADECKE veteran petroleum engi- 
neer whose last years have been spent with 
the Shell Oil Company. senior engineer the 
company’s Wood River, Illinois, refinery since 
1943, was assigned recently the New 
York office head engineering standards de- 
velopment. also chairman the manu- 
facturing department’s atmospheric corrosion 
committee which concerned primarily with 
corrosion mitigation. Mr. Radecke attended 
Washington University St. Louis and the 
Institute Technology. 


Abstract 


four phase plan used refinery reduce 
atmospheric corrosion through the improvement 
exterior coating protection described. Included 
maintenance painting program. 

was found that paint engineers will concerned 
primarily with four matters: Selection paint with 
respect environmental severity, surface prepara- 
tion, dry film thickness, and number coats 
applied. was found that the best combination 
these factors must determined the engineer 
order ensure that the plant has adequate protec- 
tion within the limits economic practicability. 

plant specification standard prepared oil 
company given. 


After acquiring the proper background, the engi- 
neer should prepare manual handbook paint- 
ing fit the needs his particular plant environ- 
The manual will used for the guidance 
technical and craft personnel all steps surface 
preparation and paint application, other words, 
consistent policy should established for all mainte- 
nance and construction painting. 

The manual should include specifications for dif- 
ferent types surface preparation, paint systems, 
prime and finish materials, color systems, dry-film 
thicknesses, etc. Inasmuch educational program 
indirectly but necessarily contained 
manual, sections devoted paint failures due 
atmospheric corrosion, pigments and vehicles, paint 
manufacture, and testing are essential also. Small 
concerns with limited atmospheric corrosion prob- 
lems may find more practical adapt existing 
publications their any event out- 
line procedure and policy for permanent guidance 
the essential starting point. 


Organization 
successful maintenance painting program 
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industrial plant requires the direction engineer 
(full part time, depending the size the plant.) 
The paint engineer responsible for interpretation 
the paint manual other authoritative literature 
the subject. should handle the development 
paint systems the right materials for his par- 
ticular environments, initiate test applications and 
procurement specifications. 

Achieving coatings good quality and durability 
ment has approved the outlay time and expense 
for coordinated program, the engineer must ac- 
complish results through the paint craft foreman 
contractor. therefore becomes necessary work 
closely with these people develop the crafts- 
men new concepts painting. The old practice 
obtaining the maximum number square feet cover- 
age per gallon must changed one getting 
maximum thickness per coat regardless paint con- 
sumption rates, difficult teach the professional 
house painter new industrial painting concepts, espe- 
cially spray painting, essential obtain intelli- 
gent craftsmen who will receptive training 
how spray uniform coatings the desired film 
thickness. 

The paint engineer also must establish coating and 
cost records which will show readily the necessary 
data. These records will indicate which paint systems 
are enduring well and the probable reasons for early 
failures others. Cost data are important meas- 
ure progress. 

Inspection all coatings and surface preparation 
essential. The engineer may the work or, the 
case extensive paint programs, experienced 
painter craftsman may upgraded. The inspector 
will cover the activities both maintenance and 
contractor’s forces. His duties will include examina- 
tion and approval all surface preparation, visual 
inspection and measurement dry paint films, the 
use additives paint for various purposes, and the 
accumulation data for cost and material records. 
The craftsman inspector should educated thoroughly 
the aims the program order that better coat- 
ings may obtained. also should have knowl- 
edge the properties various paints used, the 
extent that may make spraying corrections the 
start application instead facing the necessity 
doing unsatisfactory coating over again. In- 
spection all phases paint work, and checking 
see that engineering specifications are adhered to, 
definitely will prove most profitable. 


Materials 

Material selection requires technical assistance and 
judgment the part the engineer, Considering 
the protection metal surfaces, material selection 
will based quality surface preparation, en- 
vironmental severity, and favorable costs. Therefore, 
durable coating system that can applied readily 
sufficient film thickness reasonable cost the 
objective. 

3efore proceeding with the subject material 
selection, few basic factors should outlined for 
engineering guidance: 
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Sandblasting bare metal all steel surfaces 
will pay out. Properly cleaned and primed surfaces 
will not require renewal prime coats during the 
life the substrate most atmospheric exposures, 
The grade sandblasting cleaning will 
governed the severity the environment, 


painted with prime coat the same day that 
cleaning performed. Surfaces exposed water 
the interval between cleaning and priming must 


recleaned. 


Multiple coat systems (preferably two and 
two finish coats) appear give the best results, 
Theoretically, the double coating each type 
ensures full coverage thin areas and 
pin holes and voids. 


The coverage rate square feet per 
secondary dry film thickness per coat. mini- 
mum one mil per coat for all but the 
primers the generally accepted The 
minimum total dry film thickness for paint 
system should not less than five mils realize 
the full potential the protective coating 
ment. 


Primers should contain sufficient inhibitive 
ments achieve adequate chemical reaction with 
the steel surface. Inert pigments not have rust 
inhibitive properties. 


Paint Selection 

There are great number 
paints the market, and difficult make selec 
tions other than trial and error experience. The 
paint engineer therefore would best take ad- 
vantage exploration the paint material field 
concluded others. Data prepared federal 
the Army Corps Engineers, and the Bureau 
Ships available The Steel Structures 
Painting Council data excellent. Private consultants 
and experts the basic paint materials field 
available the engineer for assistance quickly 
starting program with proven materials. 

Preparation specification formulas for paint 
another approach the problem 
tion. However, company paint specifications will not 
profitable unless consumption rates are high, 
minister the program and establish analytical con 
trols for delivered materials. 

general, paints made with modified alkyd and 
phenolic resin vehicles have been most commonly 
used for exterior industrial protection, The 
inated rubber and vinyl coatings are being 
the more severe exposures. The more 
veloped Epon resin-based paints are most 
for the mitigation atmospheric corrosion. coat 
ing resistance industrial environments 
and the film build per coat high. The 
Epon coatings, ester catalyzed types, are attrac 
tive for general plant painting mild 
environments. 
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REDUCTION 


Specification 19-1.23 Type White-Alkyd Varnish Paint 
Shell Oil Company, New York, Material and Equipment Standards Protective Coatings 


General Requirements 


a. Condition in Container: The paint shall be 
well ground, shall show no_ skinning in a 
freshly opened full can nor settle badly, liver, 
cake the container. shall capable 
smooth uniform paint. 


», Working Properties and Appearance: The 
paint shall have good brushing and spraying 
properties, shall work easily, possess good 
jeveling, and shall dry to a uniform, smooth 
gloss finish without streaking, running, wrin- 
kling, or sagging, 


2, Composition 


a. Pigmen: 
The proportions of the various pigments on a 
percentag: by weight basis shall be as follows: 


Percent By Weight 
Min. Max. 


Titan':m Dioxide (Rutile) 64 66 
Zine ‘)xide 8 9 
Magn: sium Silicate — 28 
The extracted pigment on analysis shall con- 
form to t following quantitative requirements: 


Percent By Weight 
Min. Max. 


Titan\im Dioxide 62 
Zine ‘oxide a 9 
Silice 25 


b. Vehicle 

The ve vicle shall be composed of a pure, 
oxidizing, long drying soya oil glyceryl phtha- 
late alky« solution, containing 25 percent phtha- 
lic anhyd. ide (70 percent solids), the necessary 
driers, ard thinner. The volatile portion of the 
vehicle siiall be free from benzol and chlori- 
nated solients, The component ingredients shall 
be free !:om rosin and rosin derivatives. Only 
cobalt and calcium driers shall be used. Lead 
containins compounds are not permitted, The 
varnish shall be clear, transparent, homogeneous, 
and shall not form a skin within 48 hours when 
stored in a %-filled, tightly closed container. 
The materials shall be used in the following 
proportions on a percentage by weight basis: 


Percent By Weight 


Alkyd Resin Solutions 
Mineral Spirits 

6 Percent Cobalt Drier 
5 Percent Calcium Drier 


¢. Varnish Properties: 

The varnish processed in 2b shall have the 
following properties when tested by methods 
prescribed in 4. 


Min. Max. 


Nonvolatile content, % by wt. 
Volatile content, % by wt. 
Phthalic anhydride content of 
nonvolatile, % by wt. 
Viscosity (G-H), 77 F. 
Drying time (70-80 F.; 60-70% 
relative humidity), hrs 
Set to touch 
Dry through 18 
*Acid resistance, hrs. = 
*Gasoline resistance, hrs. 24 _ 
Gas and draft test Shall pass test 
Flash point 30C _ 
Rosin and rosin derivatives _ None 


*Flow-out films on glass test tubes, after 48 
hours, shall withstand 4 percent acetic acid 
solution without whitening, dulling, checking, 
or blistering, and immersion in straight run 
gasoline without reduction in gloss or general 
appearance, and after subsequent drying for 
four hours shall be equal in hardness and 
toughness to films not so immersed, 


d. Paint: The finished paint shall conform to the 
following compositional and property values: 


Min, 


Pigment, % by wt. 34 — 
Vehicle solids, % by wt. 52 —= 
Phthalic anhydride content of 
: nonvolatile vehicle, % by wt. 23 
Uncombined water based on . 
total paint, % by wt. ae 
Coarse particles and skins 
Total retained on 325 mesh 
Sieve based on paint), 
% by wt. 
Consistency (package) 
Krebs-Stormer shearing rate 
200 rpm., Grams 
Equivalent K. U. 
Drying time, hrs. set touch 
Dry through 
Fins ness of grind 
Weicht per gallon 


Max, 


3. Applicable Specifications 


In order to obtain paint which will meet the 


specified requirements, the raw materials used 
shall conform with the following specifications: 


Titanium Dioxide—ASTM D476-48, Type II, 
Class I 

Zinc Oxide—ASTM D79-44 

Magnesium Silicate—U. S, Navy 52-M-2c, 
Type B (Fibrous) 

Mineral Spirits—ASTM D235-39 

Driers—U. S. Navy 52-D-7 

*Alkyd Resin Solution—Federal Specification 
TT-R-266, Type I, Class A 


*Preferably having the following properties: 
Solids content 69-71% 
Solvent Mineral Spirits 
Flash point, C C. degrees F. 100 
Viscosity (G-H) 
Color (Gardner) 
Acid number of solution 
Pounds per gallon 
Sp.gr. of resin solids 
Phthalic anhydride of resin 

solids 
Oil acid content of NV. wt, g 
Type of oil Soya 
Classification Pure oxidizing 


4. Method of Tests 


All testing of raw materials shall be done 
according to methods outlined in the applicable 
ASTM or Navy Specifications for the materials. 
The paint shall be tested according to the fol- 
lowing methods outlined in Federal Specification 
TT-P-141b: 

Test Method 
Percent pigment 
Isolation of vehicle 
Nonvolatile matter in 

vehicle 
Phthalic anhydride 
Vehicle solids 
Weight per gallon 
Viscosity 
Color 
Drying time 
Gas test 
Draft test 
Rosin and rosin 
derivatives 
Appearance 
Skinning 
Fineness of grind 
Condition in container 
Brushing properties 205.1, 432.1 
Flash point 429.3 
*Make test on a portion of the isolated 
vehicle. 


402.1 
403.2 


404.1 
702.1, Procedure A 
405.1 
401.1 
427.1 
424.1 
406.1 
416.1 
417.1 


503.1* 
426 1 
414.1 
441.1 
301.1 


5. Notes 


a, Paint meeting this specification is intended 
for use as intermediate and finish coats over 
properly primed metal surfaces, 


b. A typical formula for paint meeting this 
specification can be made by using the follow- 
ing percentages by weight of the material speci- 
fied previously: 


Titanium Dioxide (‘‘Titanox” 

RA or Equal) 2.21 
Zine Oxide (#33) 2.87 
Magnesium Silicate 9.63 
Alkyd Resin Solution (2466 

Glyptol or equal) 

Mineral Spirits 
6% Cobalt Drier (Nuodex 

or equal) .29 
5% Calcium Drier (Nuodex . 

or equal) 


49.70 
14.95 


100.00 


This formulation will give a paint weighing 
10.25 pounds per gallon, 


c. If thinning is necessary for spray application, 
the addition of turpentine or volatile mineral 
spirits, up to three-quarters of a pint per gallon 
of paint, may be made. 


d, Paint shall be subject to standard physical 
and chemical tests at destination to insure con- 
formance with specifications, Shipments rejected 
shall be returned for full credit at manufac- 
turer’s expense. 


e. Paint containers shall be labeled with standard 
number, type of paint, and date of manufacture 
marked thereon. 


ATMOSPHERIC CORROSION 


Prime Coats 


Regardless how material se- 


lection made, certain basic types 
coatings are needed for steel 
mind that labor costs dictate spray 
application wherever possible. There- 


fore, the first prime coat should have 


wetting vehicle that fortified with 
resin solids. Such primer will flow 
well steel surfaces when sprayed 
and will reasonably durable. 
The second prime coat also should 


inhibitive type, with greater 


resin content that will pro- 


duce hard film. Finish coatings 
should contain inert pigments that 
will not react with the intended 
environment. 

Vehicles for finish coats should 
made the best resins and oils 
available the type selected. The 
finest pigments can blended with 
binder not suited particular 
industrial environment, and early 
failure the dry film can ex- 
pected, The point that suitable 
paint must have well-balanced 
physical and chemical properties 
for the intended The 
Shell Oil Company white tank 
paint Specification 19-1.23, Type 
typical formula for exterior 


finish. 


Application 

One the first steps this 
phase atmospheric-corrosion 
mitigation study surface 
preparation, Hand cleaning tools 
should supplemented with pads 
heavy grit papers which im- 
prove surfaces for painting and re- 
duce cleaning time. Power cleaning 
tools are third choice. Because 
cleans more satisfactorily, sand- 
blasting the preferred method 
surface preparation. The degree 
cleaning blasted surfaces im- 
portant because the wide varia- 
tion costs. Commercial blasting, 
slightly clouded finish, the 
desired standard for most environ- 
ments. Metal white 
ishes cost virtually twice much 
commercial 

The Ottawa sawing type blasting 
sands are among the best available. 
They are highly graded, clean prod- 
ucts. The grades that substantially 


4 
4 Min. Max. 
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pass through standard 40-mesh sieves are preferred 
for most blasting, The cost approximately per 
ton bulk and $10 per ton bags. Nevertheless, 
bags are preferred where mechanical handling fa- 
cilities exist. Bulk handling costs substantially exceed 
the differential between the two types shipment. 

blasting trailer-mounted machine with two out- 
lets for twin operating nozzles and one helper most 
efficient. 500 cubic foot per minute compressor 
with discharge pressure 100 110 psi should 
coupled the blaster. Dual blasting equipment 
will eliminate one helper, thereby effecting 
percent reduction labor. 

Thin and uneven spray painting the next diffi- 
culty overcome. The first step instruct the 
supervisors and craftsmen protective coating ob- 
jectives. Condensed texts can prepared for the 
information the painter-craftsmen. Portions 
spray painting films, issued spray equipment manu- 
facturers, also will helpful. This should stimulate 
better performance from the craftsmen the field. 
The major points emphasize are spraying with 
low pressures and operating the spray guns close 
the surfaces coated with the correct gun adjust- 
ment for good pattern, Addition extra paint 
edges, crevices, and irregular areas with the guns 
held right angles the surfaces being sprayed 
also should emphasized, Because surface prep- 
aration cost, the economics exterior coating 
system dictate minimum spreading rates the maxi- 
mum possible wet-film application without sags 
runs. 


Portable Paint Pump 

The greatest single labor-saving device developed 
recent years for spray painting probably the 
portable paint pump. The reciprocating type pre- 
ferred because operates only when spray gun 
open. Medium-sized units are capable maximum 
discharge pressure 550 psi input 100 psi 
air the drive cylinder. 

The pumps can throttled down normal paint- 
ing pressures, psi discharge, means 
diaphragm control the inlet air the driver. These 
pumps can best described being similar those 
used service stations grease automobiles. At- 
tached the rims open barrels used for paint reser- 
voirs, the pump foot valve immersed paint. Paint 
supply can replenished any time during spray- 
ing—without shutdown—because the reservoir 
not under pressure. 

For large projects the pump and barrel reservoirs 
should placed convenient roadside spot 
paint trailer located roadside, Paint deliveries 
from warehouse stock then can brought alongside 
with minimum handling. The reservoir filled, 
the pump set the desired discharge pressure, 
and the hose pulled off reel with paint supply 
being fed from the pump through the reel hub shaft 
the hose. The hose lines and spray guns are the 
only equipment into the work area, Four spray 
guns can operate successfully from one pump 
distances 1200 feet and 50-foot elevations 
high 150 feet the immediate vicinity the 
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pump. The 34-inch pump discharge hoses can 
for the last 100 feet permit multiple-gun operation, 


Whenever painting operations are continue the 
next day, the hose lines may left stretched 
and under pressure overnight. The guns are 
placed pail distillate prevent the material 
from hardening gun tips. This practice will 
daily equipment cleanup time. When changing paint 
the reservoir, upon job completion, equipment 
cleanup may accomplished placing the pump 
container suitable solvent and pumping through 
the hose lines back into the same container. 


Dry Film Gauge 

essential quality control tool the dry film 
gauge. The permanent magnet type pocket size 
most practical for widespread field use. The practice 
constant inspection and the use the film gauge 
will result fairly uniform coatings with the de- 
sired minimum thickness one per coat. The 
average film thickness for good four-coat will 
approximately 5.5 mils and should not less 
than mils. The desirability adequate film thick- 
ness cannot overemphasized. 


Warm, bare equipment surfaces will have low 
external corrosion rates and therefore will require 
less protection, three-coat system normally will 
suffice. Insulated equipment and piping should 
primed with two coats under the insulation the 
operating temperature less than 220 Surfaces 
above this temperature under insulation should re- 
quire coatings. Corrosion occurs insulated sur- 
faces temperatures approximately 220 
Two coats inhibitive primer before insulating will 
check the attack. 


The objective obtain the maximum film thick- 
ness compatible with good economics and severity 
direct relationship surface protection and coating 
longevity. any event, paint systems cannot 
preconceived for all surfaces The paint 
engineer must exercise judgment the recommenda- 
tion coating systems special materials whenever 
corrosion indicates need. 


Evaluation 


The foregoing program the one that was adapted 
the Shell Oil Company more than six years ago. 
adaptable any plant, large small, Discus- 
sion economic factors based actual experience 
one the company’s refineries, although favorable 
results have been gained all the plants. 


The problems atmospheric corrosion are fat 
from solved, but favorable results from the current 
program are becoming apparent. outline 
costs per unit large storage tank surfaces one 
the refineries will best illustrate 

1948 average $24 per square (100 
feet) was expended sandblast and two 
coats poor paint new steel, The labor 
terial ratio was 4:1, and coating life was 2.5 
Dry-film thickness was not known but, 
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could not have exceeded two mils, The mean cost 
per square per year film life was $9.60. most 
cases the single coat inert primer was generally 
failed condition and required replacement. 

Since the program was inaugurated 1948, the 
painter has had hourly rate increase more than 
percent. The current average expenditure $10 
per square sandblast and apply four coats 
paint new steel. The labor and material ratio 
1:1 and dry-film thickness from 
mils 6.0 mils. Subsequent coating measurements 
many surfaces indicate minimum life seven 
years. this basis the cost per square per year will 
$1.43. 

anticipated that the red lead prime coats will 
not recuire renewal for the life the tanks, provided 
that new weather coats are applied when needed. 
Spot priming and two finish coats currently are being 
for maximum per square, which should 
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yield another seven years weather-coating life. 
completion the second paint cycle (14 years’ total) 
the unit cost per year life would $1.14. 


Conclusion 


conclusion pointed out that all the 
company’s coatings were not entirely Coat- 
ing repairs have been made spot basis few 
instances. However, proper material selection, trained 
craftsmen, good surface preparation, and application 
sufficient film thickness—coupled with aggressive 
inspection and supervision—are yielding protection 
against atmospheric corrosion substantially lower 
cost. The best measure progress the extent 
protection afforded low unit cost per year 
coating life. 


Reference 


Preparation Steel. Corrosion, 276-282 (1950) August. 


Any discussions this article not published above 
will appear the December, 1955 issue. 
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REVIEW 


Microbiological Corrosion and 


DAVID UPDEGRAFF 


Introduction 
corrosion iron and steel electro- 
chemical process. now clear, however, that 
microorganisms often exert effects which increase 
decrease corrosion rates and which may im- 
portant cause corrosion under certain conditions. 


order for microorganisms promote corrosion, 
the environment must suitable for their growth 
and multiplication, The essentials for microbial growth 
are moisture, suitable pH, certain essential minerals 
(including phosphorous, potassium, nitrogen, sulfur 
and iron), carbon source (organic matter carbon 
dioxide), and energy source (sunlight, organic 
matter, oxidizable inorganic substance). All 
these essentials ordinarily are present when iron 
steel comes contact with any natural water, such 
sea water, river water, lake water, moist soil. 
Thus hardly surprising that microbiological cor- 
rosion common and wide-spread process respon- 
sible for great economic loss. 


Historical Information 


early 1910, Gaines' proposed the theory that 
bacteria act corrosive agents the soil, but his 
paper attracted little interest. 1934 von Wolzogen 
proposed theory anaerobic bacterial cor- 
rosion which generally accepted today. Since that 
time, much excellent work has been done the 
Chemical Research Laboratory Teddington, Eng- 
land (Butlin, Vernon, and Hadley,* 
Starkey and and von Wolzogen 
and Van der has been only during the last 
few years, however, that corrosion engineers have 
come recognize the importance microorganisms 
the corrosion iron and steel. 


Mechanism Corrosion 


Electrochemical Factors 

the risk presenting obviously elementary 
material, brief summary the electrochemical proc- 
esses corrosion will given. This desirable 
because some the more important ways which 
microorganisms affect corrosion are through the in- 
direct influences they have electrode potentials 
and concentration cells. 


Processes used the manufacture articles 
iron steel introduce degree physical and chem- 
ical heterogeneity. Thus, when the metal placed 
contact with water, certain areas develop different 
potentials from other areas. the more electro- 
negative anodic areas, iron goes into solution 
ferrous ions, thus liberating electrons; ferrous ions 
% Submitted for publication April 4, 1955. A paper presented at the 


University of Oklahoma Short Course on Corrosion, Norman, Okla., 
April 7, 1955. 
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Abstract 


critical review the literature 
factors involved the corrosion iron and 
presented. brief account the historical 
the subject given along with discussion 
mechanisms which microorganisms 
rosion, description some typical examples 
microbiological corrosion and discussion metho 
used prevent microbiological corrosion. 


was found that while microorganisms 
corrode iron steel, they often produce major 
physical and chemical changes the environment. 
These changes may influence the 
processes responsible for corrosion and thus 
accelerate (or under different conditions 
the corrosion rate. 


was found that microorganisms sometimes coat 
metal surfaces, influence galvanic cells, affect 
acidity, affect redox potentials, catalyze chemical 
reactions which influence corrosion, 
oxygen tension, description how anaerobic bac- 
terial corrosion carried out sulfate-reducing 
bacteria given. 


Methods alleviating microbiological corrosion 
are found include cathodic protection, protective 
coatings, germicide treatment water, and alkali 
treatment. 


then react with water form ferrous hydroxide and 
hydrogen ions, the more electropositive cathodic 
areas the electrons combine with the hydrogen ions 
form cathodic (atomic) hydrogen, The cathodic 
hydrogen, accumulates, forms gaseous molecular 
hydrogen. These reactions are illustrated the equa- 
tions below: 


According the law mass action, any 
the concentration hydrogen ferrous hydroxide 
will accelerate the corrosion rate. The removal the 
film cathodic hydrogen causes depolarization and 
increases the corrosion rate. Chemical reactions 
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cause depolarization (as, for example, the reaction 
between dissolved oxygen and nascent cathodic 
hydrogen). This reaction slow the absence 
acatalyst, but may accelerated markedly bac- 
teria Which catalyze the reaction. 

The ferrous hydroxide also tends form alka- 
line protective film the metal surface. Processes 
which tend remove this film, such increase 
hydrogen ion concentration (decrease pH) 
the oxidation ferrous hydroxide hydrated ferric 
oxide, also would tend increase the rate corrosion. 


Corrosion accelerated also concentration cells 
when the metal surface immersed 
solution with varying concentrations chemicals 
such oxygen, hydrogen sulfide, salts. 


Inasmuch solution metal takes place only 
anodes, possible eliminate corrosion making 
the entire area piece metal cathodic. This 
the practice cathodic protection 
connecting the metal equipment protected 
toa metal which lower the electromotive 
steel equipment connected with wires 
toa anode magnesium zinc buried 
the ground immersed liquid which the 
cathode contained, Another means cathodic pro- 
connect the positive pole direct 
source the item protected, and the 
negative pole 


Mechanical Factors 

Where different metals are contact, the one 
lower the electromotive series will become anodic 
and corrode. This factor must taken into account 
the construction metal equipment. Protective 
coatings paint, tar, plastic may used good 
advantage order prevent corrosion, The motion 
metal surface immersed water, the motion 
water flowing over metal surface may 
important factor corrosion. The turbulent action 
water can remove the film molecular 
hydrogen and ferrous and ferric hydroxides, and 
even may cause concentration cells develop. 


Microbiological Factors 

Microorganisms, including bacteria, yeasts, molds, 
algae, and protozoa, can influence many the electro- 
chemical and mechanical factors named above, 
that they may either increase decrease the rate 

Bacteria, because their higher multiplication 
rate and versatility chemical transformations are 
usually more important corrosion than other micro- 
organisms, Virtually all natural surface waters con- 
tain bacteria. The sea, lakes, rivers, and the soil are 
abundantly supplied with bacteria and other micro- 
organisms which carry activities which sometimes 
are the greatest benefit mankind and other 
times which are harmful. They grow temperatures 
15,000 psi. The range over which bacteria may 
exist from least 1.0 10.5. 

Some bacteria (aerobes) require dissolved oxygen. 
Others (obligate anaerobes) function only the ab- 
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sence oxygen. Some bacteria (heterotrophic) utilize 
organic matter source energy. Others (auto- 
trophic) oxidize inorganic substances energy sources, 
and utilize carbon dioxide carbon source. Be- 
cause this remarkable versatility, there are many 
ways which microorganisms may contribute 
corrosion, presented the following list 
processes which organisms affect corrosion: 


mechanical activities such chewing, 

scraping, abrading, coating metal surfaces. 

affecting electrochemical conditions (for 
ample galvanic cell action and surface charges). 

affecting redox potentials. 

.By changing the chemical composition the 
environment (by catalyzing the reactions involving 
ammonia, nitrate, nitrite organic matter, sulfate, 
sulfide, carbonate, iron, manganese, 
ions). 

affecting oxygen tension through the produc- 

tion consumption oxygen. 


or 


clear that many these factors work together 
contributing corrosion, and would difficult 
separate them and determine the extent which 
factor influences corrosion given situation, 
Because their high level metabolism and their 
versatility, microorganisms, especially bacteria, ordi- 
narily are more important corrosion than the larger 
macroorganisms, Several examples taken from the 
literature will given order demonstrate how 
some these factors operate accelerate corrosion. 


Examples Microbiological Corrosion 

The complex nature microbiological corrosion 
renders any exact classification types corrosion 
according the specific microorganisms involved 
difficult impossible. Only one type corrosion, 
anaerobic bacterial corrosion, believed caused 
specific microorganisms (the sulfate-reducing bac- 
teria). Even here probable that other bacteria 
often are associated with the sulfate-reducing bacteria 
and may play role corrosion. 

Anaerobic Corrosion Reactions, Anaerobic corro- 
sion has received more study than any other type 
microbiological corrosion. Von Wolzogen and 
Van der have presented explanation 
anaerobic bacterial corrosion which generally ac- 
cepted today. They concluded that anaerobic corro- 
sion caused the bacterial oxidation hydrogen 
and reduction sulfate according the following 
reaction: 


This reaction depolarizes the cathodic areas and 
accelerates corrosion. The formation H.S also 
may increase corrosion, The corrosion products are 
formed according the reactions: 


The following equation summarizes the process: 
Equation the oxidation cathodic hydrogen, 
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was confirmed Starkey and using enrich- 
ment cultures, and Butlin, Vernon, and Whiskin 
(1952)* employing pure cultures sulfate-reducing 
bacteria. Analysis the corrosion products has con- 
firmed that the corrosion product mixture 
Fe(OH), and FeS. 


Pipe Line investigated the cor- 
rosion pipe lines Pennsylvania, Ohio and New 


York. found good correlation between corrosion 
rate and the type soil which the pipe was buried. 
Corrosion was its worst low, swampy areas 
where the soil lay between 6.2 and 7.8, such 
areas pipelines corroded out seven years, the 
average. 

Examination the corroded pipes showed black 
mass corrosion products the outside the pipe 
consisting ferrous hydroxide and ferrous sulfide. 
cultural test for the presence sulfate-reducing 


bacteria correlated well with the presence the 
black corrosion product. The author concluded that 
sulfate-reducing bacteria are second only stray- 


current electrolysis cause pipeline failure, 


Sulfate-reducing bacteria may contribute the 
corrosion oil well casings the same manner. 
Doig and described casing corrosion 
California oil field depths from 900 7000 feet 
subsurface, Small holes were eaten through the 
inch thick casing average time months. 
was found that sulfate-reducing bacteria associated 
with the black corrosion Wells drilled with 
near-neutral drilling fluids showed high incidence 


this type corrosion, but wells drilled with strongly 


alkaline drilling muds (pH and above) showed 
much lower frequency. 


Other Functions Bacteria. While the role 
bacteria other than sulfate-reducing bacteria 
anaerobic corrosion has not been made clear, there 
are several which may important. Certain methane- 
producing bacteria carry out the reaction: 


This reaction would depolarize cathodic areas, Other 
bacteria produce corrosive organic acids from carbo- 
hydrates and still others produce hydrogen sulfide 
from proteins. 

Under aerobic conditions many more factors come 
into play and the picture becomes more complex. 
Aerobic bacteria can attack and decompose certain 
bituminous protective coating material and other 
organic materials which are relatively stable under 
anaerobic conditions. 

All aerobic bacteria consume oxygen, transferring 
organic matter, hydrogen, other reduced sub- 
strates. This process may result more reducing 
conditions localized part iron steel sur- 
face. This difference oxygen concentration estab- 
lishes oxygen concentration cell with anodic 
area the region oxygen deficit and cathodic 
area the region higher oxygen 


Water Pipe Tubercles. Olsen and de- 
scribed such condition paper aerobic micro- 


biological corrosion water pipes through which 


fresh water was flowing. Examination the 


surface the pipe disclosed many dark brown tubercles 
considerable size. They were porous and 
cut knife, and consisted dark-colored 


black core surrounded stratified layers lighter 
colors, with rust-colored outer layer. 


The metal beneath the tubercle corroded rapidly, 


leading eventually perforation the pipe. Butlin 


tell tubercles large footballs having 
been formed this manner inside water mains 
England. old mains the sheer mass the corro- 
sion products and the associated bacteria may clog 


the pipes. 

Careful microscopic examination Olsen and 
Szybalski showed that the tubercles contained amor- 
phous ferric hydroxides and many typical bacterial 
sheaths ferric hydroxide from the iron 
Material from the 
when inoculated into sterile tap water with nail 


iron source, gave rise thread-like growth 


Leptothrix sp., another iron The iron 
bacteria derive their energy for growth according 
the following reaction: 
Cal. 
Differential Aeration Cells. From the preceding 


discussion, would expected that the oxidation 
ferrous hydroxide ferric hydroxide might in- 
crease the corrosion rate. However, Olsen and Szy- 


balski and von Wolzogen and Van der Vlugt 
believe that this effect little importance the 
corrosion process. Olsen and Szybalski attributed 
the corrosive action the bacteria this case toa 
mechanical strengthening the tubercle, This leads 
the establishment differential aeration cell 
with anodic area under the tubercle, where oxygen 
access restricted, and cathodic area the metal 
adjacent the tubercle. conditions within the 
tubercle become more anaerobic, the potential 
ference between the metal within the outside the 
tubercle increases, and hence the corrosion rate 
increased. 

Olsen and Szybalski noted also that the within 
the tubercle varied from and was lower than 
that the surrounding water. This was attributed 
the anodic solution iron: 

The acidity thus produced within the tubercle would 
maintained because the mechanical entrain- 
ment the bacterial-tubercle mass. 


Other Bacteria. Von Wolzogen Kihr and Van der 
Vlugt made more thorough microbiological study 
this type corrosion. Their microscopic and 
examinations revealed that addition iron 
teria, two other important groups organisms 
found the tubercles: aerobic 
ing bacteria and anaerobic sulfate-reducing 
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These organisms catalyze the following reactions: 


ducing bacteria) 


Thus cathodic hydrogen could oxidized rapidly 


increase corrosion. 
The sulfate-reducing bacteria also can grow 
organic matter synthesized the iron bac- 


and aerobic hydrogen bacteria, producing H,S 


and reducing the oxidation reduction potential, thus 


further promoting corrosion. Even though the run- 
ning water the mains contains dissolved oxygen, 


anaerobic bacteria can grow within 
the This because the aerobic bacteria 
utilize the oxygen and reduce the oxidation-reduction 


potential level suitable for the growth sulfate- 
bacteria. 


Six Mechanisms. can seen that the descrip- 
tion one common type corrosion (the internal 
corrosion iron steel water pipes) has involved 
each the six general mechanisms listed ZoBell 
which organisms can influence corrosion, this 
particular case present knowledge too limited 
permit evaluation the relative importance the 
different mechanisms, although known that the 
iron bacteria play major role. 

Again, the case anaerobic corrosion, there 
are many other bacterial processes which may 
importance aerobic corrosion but which have re- 
ceived little study. Sulfur bacteria, for example, 
oxidize hydrogen sulfide, sulfur, and other sulfur 
compounds sulfuric acid. described 
cases where sulfur-oxidizing bacteria produced much 
sulfuric acid that the dropped 0.8. Nitrosifying 
bacteria oxidize ammonia nitrous acid, and 
fying bacteria oxidize nitrous acid nitric acid. 
These acids, not neutralized immediately, act 
corrode the metal. 


Prevention Microbiological Corrosion 

pointed out above, microbiological corrosion 
has been known for many years, was not until 
recently, however, that serious efforts were made 
the United States combat this type corrosion. 
The field now one which many oil companies, 
oil field service companies and chemical companies 
take active interest. Many excellent germicides 
designed for use this connection are the market. 

addition the use germicides inhibitors, 
many other means are hand for preventing 
lessening the corrosive effects microorganisms. 
Removal sulfate from the water will prevent the 
growth sulfate-reducing bacteria, will thorough 
aeration the environment. 

protection effective nearly all cases, 
although Beckwith believed that may not always 
effective against sulfate-reducing bacteria. How- 
his experiments were limited the use very 
low voltages and currents, and probable that 
sufficiently high current would bacterial 
Sulfate-reducing bacteria carry out activi- 


MICROBIOLOGICAL CORROSION IRON 


ties which would increase the current required for 
protection. 

Protective coatings and corrosion resistant alloys 
are good remedies under some conditions. Selection 
the anti-corrosion measures used given 
situation difficult job necessitating evaluation 
all the mechanical, electrochemical, and micro- 
biological factors involved. also necessary 
make economic comparison the various possible 
treatments order get maximum protection 
per dollar invested. The methods choice for con- 


trol microbiological corrosion will differ markedly 
different locations. 


Oil Well Protection 


For example, the highly corrosive marine en- 
vironment the treatment choice would protec- 
tive coatings and cathodic protection, Drilling muds, 
used oil-well drilling, can treated with alkali 
bacteria contact with the mud will inhibited. 
The alkali used improve the physicochemical 
characteristics the mud, and bacteria control 
fortunate coincidence. Under certain drilling condi- 
tions when high muds are undesirable, ad- 
visable use germicide the mud. Investigations 
more than 100 chemicals show that the chromate 
ion, long used general corrosion inhibitor, 
also effective drilling muds. used level 


500 parts per million, prevent the development 


sulfate-reducing bacteria. 
Oil field equipment exposed water frequently 
attacked bacterial corrosion well chemical 


corrosion caused oxygen, carbon dioxide, and 
hydrogen Menaul and and 
recommended formaldehyde for reducing hydrogen 
sulfide corrosion the casing, tubing, and sucker 
rods producing oil wells and associated equipment. 
Menaul and Dunn found that KCN was also 
although six other relatively nongermicidal substances 
were ineffective. Inasmuch laboratory investiga- 
tions have shown that and 
are effective inhibitors sulfate-reducing bacteria 
levels between and parts per million water, 
not unlikely that the beneficial effect these 
substances may have been due, least part, 
their antibacterial action. Menaul and Dunn, how- 
ever, attributed their effectiveness chemical film 
formation. 

and found that amine 
acetate two four parts per million reduced the 
bacterial count oil-field flooding waters well 
their corrosivity recent information indicates that 
this compound poor 

Heck, Barton and field-tested 
amine acetate and two quaternary compounds, alkyl 
dimethyl benzyl ammonium chloride and alkyl tri- 
methyl ammonium chloride inhibitors acid cor- 
rosion and found them effective, and 
found them good agents for preventing bacterial 
growth flooding waters. Chlorination, long used 
kill bacteria water, little use against anaerobic 
bacteria which cause corrosion because the sulfide 
produced the bacteria inactivate the 
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Selecting Germicide 

presented excellent discussion the 
factors consider choosing germicide for con- 
trolling microorganisms water flooding. The most 
important considerations are efficiency inhibiting 
microorganisms and economic factors. Other matters 
importance are toxicity humans and animals, 
ease handling, solubility water function 
and salt concentration, and relative solubility 
oil and water. The quaternary ammonium compounds 
dimethyl “dicoco” ammonium chloride and 
“soya” ammonium chloride levels parts 
per million were recommended for the control 
sulfate-reducing bacteria, except where the water 
was contacted with oil (as oily sand filters). 
this case much the germicide was lost because 
its greater relative solubility oil, Sodium tetra- 
chlorophenate, parts per million, was recom- 
mended for use under such circumstances because 
its lower relative solubility oil. 

Tests have established that many germicides now 
the market are excellent for inhibiting sulfate- 
reducing bacteria. Many quaternaries are good, al- 
though rather high priced. Certain high molecular 
weight aliphatic primary amines, tetrachlorophenol, 
pentachlorophenol and glyoxal are also highly effec- 
tive, and sell for lower price than most, not all, 
quaternaries. 

The choice germicide for treating water 
flood should made competent microbiologist 
after completion thorough study the indi- 
vidual flood, including bacteriological analysis 
samples water, corrosion scale, and sediments 
obtained from the field system. 

Allred described method analyzing such 
samples for sulfate-reducing bacteria. should 
emphasized, however, that many other types 
bacteria may least important corrosion 
the sulfate-reducing bacteria. this connection, 
should recognized that the plugging water 
injection wells bacteria and their products, such 
iron sulfide, and iron hydroxides, may constitute 
more serious problem than bacterial corrosion, Iron 
bacteria, and other slime producing microorganisms, 
are sometimes very troublesome this 
germicide treatment should designed over- 
come both bacterial corrosion and bacterial 


this may difficult thing accomplish withoy 
considerable skilled technical work. 


There definite need for more basic information 
the roles played different types micro. 
organisms corrosion and the related problem 
bacterial plugging. The microbiologist, 
problem microbial corrosion plugging faces 
problem similar that physician treating 
patient with infectious disease. with disease- 
producing bacteria, the water bacteria responsible for 
the “ills” corrosion and plugging will develop 
the germicides and inhibitors used, Be- 
new and different inhibitors soon examina- 
tion the water shows that the old one longer 
effective. The chemical industry fortunately has sup- 
plied the microbiologists with large number 
effective products from which choice may 
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Air Injection for Prevention 
Hydrogen Penetration Steel* 


Introduction 


damage steel has received much 


natural gasoline plants and refinery 
gas compression and processing This 
concerned only with hydrogen produced 


corrosion reaction steel with hy- 


drogen sulfide slightly above atmospheric tem- 
perature. not concerned with high temperature 
hydrogen attack nor with attack sulfuric hydro- 


acid units. 


the economic loss resulting from hydrogen 


refinery equipment increased, investiga- 
tions some the variables associated with hydro- 


gen atiack were initiated with particular emphasis 
the corrosion reactions which produce atomic 


hydrogen. This work established the nature the 


corrosion problem involved and enabled the predic- 


tion solution which was successfully demon- 


strated both laboratory and plant-scale 
Following publication the efficacy polysulfide 
the control hydrogen much interest 
was shown companies experiencing hydrogen at- 
tack similar equipment. Many inquiries were re- 
ceived concerning the details the application and 
control air injection into the hydrogen streams. 
This paper discusses the difficulties associated with 
air injection and touches the solutions those 


problems. Methods that have been developed for 
control air injection are presented along with 


summary refinery experience with this technique 


for the control hydrogen penetration actual 
operating unit. 


Experience With Methods Other Than Air Injection 


Several methods for minimizing hydrogen damage 


were attempted the plant. one instance, re- 
vessel ASTM A-201, “B” steel was 


installed. This vessel blistered lightly within year, 


indicating that even cleaner steels were not 


ciently resistant hydrogen damage. Commercial 
organic corrosion inhibitors and pure organic com- 


pounds known useful inhibitors acidic 


systems have been tested both the laboratory and 


plant. During the plant tests, hydrogen probe ac- 


tivity dropped perceptibly but inspection equip- 


ment revealed many additional blisters had developed 


during the trial period. 
one refinery organic and inorganic coatings de- 
signed prevent penetration atomic hydrogen 


steel were shown unsatisfactory because 


BA Paper presented at the Eleventh Annual Conference, National 
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Abstract 


The use very small amounts air for the preven- 
tion hydrogen attack leading blistering and 
fissuring equipment described. This protection 
achieved producing small amount poly- 
sulfide situ which converts cyanide thiocyanate 
and inhibits the primary corrosion reaction, The 
method has been used successfully for about two 
years. Inspections have failed show any hydrogen 
damage equipment protected adequate air in- 
jection; degradation product quality has been 
observed. 

the application the method, number 
problems arose which have since been solved. These 
difficulties include: accumulation oxygen 
stagnant vapor areas, accumulation acidic am- 
monium thiocyanate leading high corrosion rates, 
control the desired range prevent 
deposition ammonium salts and prevent decom- 
position ammonium polysulfide, and limited 
reaction rate between oxygen and hydrogen sulfide 
form polysulfide. 

Severa! methods are considered for the control 
air injection meet the polysulfide requirement 
the system. Hydrogen penetration probes and chemi- 
cal spot tests for ferrocyanide and free cyanide have 
been found adequate for this purpose. Complete pro- 
tection against hydrogen damage has been attained 
only infrequent adjustment the air injection 
rates, 


the failure the coating form impervious 
barrier. Expendable steel liners have been successful 
but their application has been limited because the 
time and effort required for installation. Cement-type 
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linings are readily applied and have protected the 
vessel walls adequately for several years where the 
water accumulations were alkaline. However, lines 
and condensers cannot protected this manner. 
Since has been found that polysulfide will prevent 
the primary corrosion reaction and resultant hydrogen 
penetration, the above type protective linings are 
not widely used. 


Description Corrosion Process 


The primary corrosion reaction under refinery con- 
ditions which occurs steel aqueous layer 
saturated with hydrogen sulfide given the 
equation: 


When iron corrodes the absence sulfide, the 
combination reaction, equation (2, fast and molec- 
ular hydrogen escapes from the steel 


2H° 


the presence sulfide, however, the combina- 
tion reaction, equation (2, slow and the concentra- 
tion atomic hydrogen builds the surface. 
result the high surface concentration, atomic 
hydrogen penetrates the steel which slightly 
soluble. The atomic hydrogen diffuses through the 
steel, collects discontinuities defects, and com- 
bines form molecular hydrogen. alkaline sys- 
tems under anaerobic conditions, the corrosion re- 
action, equation (1, continues indefinitely with the 
ultimate formation blisters and fissures the steel. 

The sulfide corrosion reaction, equation (1, can 
stopped the addition polysulfide materials 
such oxygen, free sulfur ferric ion, which lead 
the formation polysulfide alkaline aqueous 
Having been stopped this manner, the 
corrosion and penetration can started again 
adding polysulfide scavenger such finely-divided 
ferrous sulfide cyanide. The cyanide reacts prefer- 
entially with polysulfide according the equation: 

Excess free cyanide promotes corrosion and hydrogen 
penetration with the formation ferrocyanide, equa- 
tion (4: 
With cyanide concentrations the range 1.0 gram 
per liter the aqueous phase, very high hydrogen 
penetration rates have been obsrved laboratory 
experiments. However, free cyanide concentration 
this magnitude has not been found refinery 
streams. 

Polysulfide non-volatile and, therefore, can pro- 
tect only those areas with which comes direct 
contact. However, possible form 
situ injecting air into gas stream containing 
hydrogen sulfide. Sufficient ammonia must added 
that the any water accumulation will 7.8 
The reaction oxygen and sulfide ions 
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relatively slow and incomplete under the usual 
plant operating conditions. Oxygen remains the 
gas stream and forms polysulfide the 
process vessels which follow the point air injection, 


Difficulties Associated With Air Injection 


Several difficulties associated with air injection 


into hydrocarbon streams have arisen, These prob. 


lems have been overcome satisfactorily the plant, 
knowledge the possible difficulties and the 
tions should useful anyone attempting 
the process. 


Effect Air Product Quality 

When air injection for the control hydrogen 
attack was first considered for the plant processes, 
was necessary establish immediately whether 
there were any deleterious effects product quality, 
ASTM gum contents the gasolines were watched 
closely during initial periods air injection and 
compared gum contents observed during periods 
air injection. The air rate was varied from 
SCFM (standard cubic feet per minute) per 
million SCFD (standard cubic feet per gas 
and the process temperature the points injection 
content the gasoline has been observed since air 
injection was started. 

During the first pilot plant trial with polysulfide 
when the the accumulator water dropped 
approximately 7.5 for period several hours, evi- 
dence elemental sulfur contamination 
carbon was obtained. 7.8 above, the sulfur 
forms the water-soluble hydrocarbon-insoluble am- 
monium polysulfide. Elemental sulfur from air oxida- 
tion hydrogen sulfide has not been found 
contaminant any product when the main- 
tained above this value. 


Accumulation Oxygen 

The first point air injection was ahead the 
gas compression stages the rate one per 
million SCFD hydrocarbon gas. This rate was 


mated five times that the theoretical 


erate amount hydrogen probe activity was observed 
the final unit the gas processing plant, 
izer reflux accumulator. attempt was made 
determine the effect large excess Sub- 
sequent experience has demonstrated that 
excess air was not only unnecessary, but objec- 
tionable. 

Oxygen the gas stream can react with the hydro- 
sulfide ion according equation produce 
mental sulfur which, turn, will complex with 
sulfide ion produce the polysulfide ion shown 
equation (6: 

Polysulfide reacts with cyanide (equation 


inhibits hydrogen penetration. The reaction rate 
equation slow; case there little 


This 
tained 
The 
for 
stoppe 
and 
Copiot 
water 
activit 
indicat 
tinued 
Chang 
ditions 
elimin: 
sulfide 
excess 
hydros 
the 
tion 
sulfide 
the 
ties 
accum 
water 


Accun 


Dur 
ing 
weeks 
suctio 
hydro 

accum 
the 
ing 
from 
move 
Appar 
tion © 


sulfide 
: q 
| | 
NG 
| 
| 
| 


the 
Merous 


n 


plant, 
solu- 
use 


drogen 
per 
gas 
gum 
nce air 


sulfide 
ped 
hydro- 
sulfur 
oxida- 
main- 


the 
per 
esti- 
ropan- 
Sub- 

large 


hydro- 
cS} ele- 
vith 


October, 1955 


and relatively low gas flow, oxygen can ac- 
stagnant vapor areas. This local excess 
oxygen itself can lead hydrogen penetration. 
This condition was detected activity probes 
the vapor area the depropanizer accumu- 
during trial period high air Air 
injection ahead the compression stages was main- 
throughout this test period. 


The probe activity during this plant experiment 


was high and ferrocyanide was detected 
accumulator water samples. point (a, Figure 
excess air was injected amounting 
SCFM per million SCFD gas. Spot tests 


water samples had been positive for ferrocyanide 


days prior start air injection. About 
after air was started, probe activity had almost 
stopped. Ferrocyanide was not present the second 
and succeeding days following start air injection. 
Copious quantities polysulfide were present the 
water After about four days, however, probe 
activity began increase. point (b, gas analysis 
indicated 0.7 percent oxygen volume the 
space; air injection into this unit was discon- 


tinued. Probe activity began diminish slowly. 
Changes processing equipment and operating con- 
ditions units ahead the depropanizer have since 


the necessity air injection this point. 


complete explanation for the increase hydro- 


gen penetration due the accumulation excess 


oxygen the above instance cannot given. One 


possibility that local deficiency hydrogen 
occur. Laboratory experiments using 


excess oxygen with active accumulator water showed 


penetration and some rusting the metal 
the stagnant vapor areas. hydrogen penetra- 
tion was observed the section contacted ac- 
cumulator water which contained excess hydrogen 


sulfide and polysulfide. second possibility would 
the development localized acidic conditions due 
oxidation sulfides sulfates, Substantial quanti- 


tics sulfate have been detected intermittently 


accumulator water where contamination with wash 


water was not possible. 


During the early plant trials air injection, the 


ammonium thiocyanate from the process- 


ing equipment received little attention. After several 
weeks’ operation, corrosion products, ferrous sulfide 


and iron thiocyanate appeared 


suction screens and obstructed the 
hydrocarbon flow from the bottom 
otan adsorption column. The water 
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HYDROGEN PENETRATION 
PER 


TIME DAYS 


Figure 1—Effect local excess air probe activity (depropanizer 
accumulator, September 2-20, 1953). Air injection was started point 
and discontinued point (b. 


monium thiocyanate from being removed from the 
bottom under normal processing conditions. about 
the same time, reciprocating compressor which was 
processing gas which air had been added, was 
found have severely corroded low carbon steel 
valve Deposits the valve seats were found 
ferrous sulfide and iron thiocyanate. 


result the above difficulties, air injection 
was stopped pending the outcome the laboratory 
investigation the effect ammonium thiocyanate 
the corrosion rate steel. this laboratory work, 
samples A-285 Grade low carbon steel and 
Inconel were used test specimens, The effects 
pH, temperature, concentration ammonium thio- 
cyanate and presence absence air the corro- 
sion rates are summarized Table These tests 
were performed solutions prepared from technical 
grade ammonium thiocyanate, distilled water, am- 
monium hydroxide and hydrogen sulfide. stream 
hydrogen sulfide one atmosphere was bubbled 
through the solution all times. small amount 
air was mixed with the hydrogen sulfide those 
experiments designated containing air, 

The data Table show that ammonium 
cyanate can cause high corrosion rates the pres- 
ence air polysulfide elevated temperatures 
both acid and alkaline solutions. However, the 
concentration ammonium thiocyanate kept be- 
low approximately percent and the 
maintained above 7.8, corrosion rate very low even 


TABLE 1—Effect Temperature, Concentration Ammonium Thiocyanate and the 
Presence Air Corrosion Rates Ammonium Thiocyanate Solution Atmosphere 


H.S Partial Pressure 


accumulation was very small and 
the ranged around 5.0. cool- 
ing sample accumulated water 
column, crystalline mate- 
was formed which 
moved and identified x-ray dif- 
fraction ammonium thiocyanate. 


Ammonium Thio- 
cyanate, Percent w... 


pH Range* 


Temperature, °F 
Air Present 

A-285 Grade C Steel 
Inconel 


Corrosion Rates in Mils per Year 


30 Saturated 


Apparently the design and opera- 


* Ammonium hydroxide added to the ammonium thiocyanate solution to produce these pH’s after sate 
uration with hydrogen sulfide. 


= 
a 
4 10 > 
...«-| No Yes VYes| No Yes Yes| No Yes| No Yes| No Yes No Yes 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


PER DAY 
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HYDROGEN PENETRATION 
PER 
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Figure 2—Effect polysulfide and cyanide hydrogen penetration. 

Measurements are made solution ammonium hydroxide and one 

atmosphere hydrogen sulfide; temperature approximately 100 

Curve with air polysulfide; Curve with cyanide and 

polysulfide; Curve with 0.03 percent weight cyanide; Curve 
with 0.10 percent weight cyanide. 


temperature 190 Fortunately, ammonium 
thiocyanate very soluble and can removed from 
processing equipment washing with small amounts 
water. 

Facilities were installed wash with three five 
gallons water per minute the absorption column. 
Air again was injected ahead the low pressure 
compression stages and the ammonium thiocyanate 
content the water wash observed. Subsequent in- 
spections have shown further corrosion since water 
wash for the removal ammonium thiocyanate began. 

should pointed out that while the hydrogen 
which penetrates the steel and produces the blistering 
product corrosion reaction, the actual loss 
metal not problem, Thus, even severe cases 
blistering, maximum corrosion rate only three 
mils per year was observed during the service life 
the vessel. 


Importance Maintaining Optimum 


The effect the penetration rate observed 
when standard probe immersed ammonium 
hydrosulfide solution alone, ammonium hydrosulfide 
plus ammonium cyanide, and ammonium hydrosulfide 
plus ammonium polysulfide solution shown 
Figure the absence air polysulfide, 
minimum hydrogen penetration found the range 
7.3 7.8. With air injection and consequent excess 
polysulfide formation, the penetration rate essen- 
tially vanishes for all pH’s above about 7.8. While 
this sets the lower limit 7.8, the upper limit 
imposed the deposition solid salts the oper- 
ating equipment. 

number locations the plant, ammonia 
injection used maintain the desired pH. Under 
some operating conditions, the ammonia requirement 
may relatively high, result, ammonium bicar- 
bonates have deposited tubular equipment and 
lines. Both ammonium bicarbonate, NH,HCO,, and 
ammonium carbonate monohydrate, 
have been identified X-ray diffraction such de- 
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posits. Ammonium bicarbonate deposition increases 


with the partial pressure carbon dioxide, 
pressure hydrogen sulfide and pH. the 


hand, solubility increases with Theo. 


retical consideration these variables has showy 
that small change has relatively large 


effect ammonium bicarbonate deposition. This 
me for de 


trolled than the other variables. Thus, minimize 


fortunate because usually more readily 


both hydrogen penetration and hazards solid salts 
depositing with the existing gas composition, opera. 
recurrences ammonium bicarbonate deposition haye 


occurred the plant since this upper limit 


specified. 


Slow Reaction Rate Air With Hydrogen Sulfide 


that oxidation the sulfide ion elementary sulfur 


relatively slow process. the other hand, the ionic 
reaction between polysulfide and cyanide solution 
rapid. The rate reaction between sulfide and 
oxygen increases with such that the range 


obtained with air injection alone the 
If, however, unusually large quantities cyanide 
were being produced the residence time the 
air the process stream were very low, then 
quite possible that the rate formation 
tion the equipment. suggested procedure this 


able from the process and return the system 
wash water addition air injection. The use 
both polysulfide and air would expected reduce 
the free cyanide content more rapidly than air injec- 
tion alone. 

Experiences discussed above have been related 
all-steel units contrasted plants employing 
Admiralty metal condenser tubes other alloy equip- 
ment. Discussions with personnel from other com- 
panies have indicated that each plant may have its 
own particular problems. Successful application 
air injection for the prevention hydrogen attack 


the Wood River Refinery has required use 


compressors with adjustable delivery rate, water 
wash where condensation was inadequate remove 


7.8-8.3 obtain adequate polysulfide formation 
without bicarbonate deposition, injection 
before the first compression stage increase 
dence time the system. 


Control Air Injection 


desirable have excess air the system 
protect against unusual conditions which may 
increase cyanide production. Actually, due the 
short resident times each stage the system, 
equilibrium conditions are never attained. Thus, 
with sufficient air theoretically remove all cyanide, 
experience has shown that detectable free cyanide 
may remain the gas streams, possible, 
ever, stop hydrogen penetration having 
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cient air the gas form polysulfide the steel 


higher rate than removed cyanide. 


Test Can Technique 


Substantially less hydrogen required blister 
paint film than blister steel. sensitive method 
detecting hydrogen penetration, known the 
painted test can technique, was developed and de- 

previous This method has not 
used routine basis for controlling air injec- 
because the time required prepare the can 
observe qualitatively the extent blistering 
the paint film. Furthermore, the test lacks sensi- 


hen testing accumulator condensates which 


been diluted appreciably with wash water. 


Penetration Probes 


Probes have been found more practical 
hydrogen penetration probe short, thin-walled 

steel with valve and pressure gauge. Several 

tests been made using both painted test cans 
probes simultaneously the same solutions. 
Good correlation has been obtained between these 
means measuring hydrogen penetration. Once 
probe has been installed vessel, frequent 


can obtained with minimum effort. 
readings can yield the actual penetration rates 


and continuous record conditions existing 
unit. The first probes were installed the 
plant over four years ago and many these original 
probes are still service. 

There are instances when closer control air 
injection rate desired than can achieved 
observing probes. When the activity low, the tem- 
perature correction and reading error tend obscure 
the true penetration rate. 

times, probes have been observed become 
due some unknown change operating 
conditions. these instances, chemical test for 
would useful. When present sub- 
stantial concentrations, polysulfide may detected 
acidifying the accumulator water samples with 
visible turbidity due free sulfur, 
(7: 


not sensitive test for polysulfide, and the 
free sulfur this method not readily 
the case borderline air injection rate. 

known that the effectiveness polysulfide 
preventing hydrogen penetration basic solution 
completely destroyed the addition stoi- 
amounts cyanide, The polysulfide 
thiocyanate according equation (3. 
the River Refinery catalytic cracking opera- 
100 200 pounds cyanide are produced each 
‘ay. Sufficient polysulfide must available con- 
essentially all the cyanide which collects the 
against conditions favorable hydrogen 
sensitive test for free cyanide could 


used detect hydrogen blistering conditions. 
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the other hand, methods for total cyanide plus 
thiocyanate such the colorimetric pyridine-benzidine 
procedure’ are valueless detecting hydrogen blister- 
ing conditions, the absence sufficient polysulfide, 
the cyanide can either dissolve ferrous sulfide can 
attack the steel directly with the formation the 
ferrocyanide ion according equations (8. 


These reactions are not instantaneous. Thus, when 
the cyanide ion present low concentrations, sev- 
eral hours are required for the formation detectable 
amounts ferrocyanide. plant units where the 
gas stream washed with water, the residence time 
for the water may only few minutes. Water 
drain samples from such units may well contain free 
cyanide and, hence, conducive small amount 
hydrogen penetration even though ferrocyanide 
can detected the water sample taken directly 
from the unit. 


Spot Test for Ferrocyanide 


The hydrogen blistering tendencies alkaline 
water samples from various refinery vessels can 
checked making two very simple spot tests 
white filter paper. Only two reagents are required, 
dilute (approximately 0.02 molar) ferric chloride 
solution, and dilute ferrous sulfate solution. One 
two drops the water tested are placed the 
filter paper and allowed dry. During the drying 
step, hydrocarbons, hydrogen sulfide and ammonia 
are lost from the water sample. drop dilute 
ferric chloride solution then placed alongside and 
allowed run into the area covered the water 
This procedure reduces the interference from 
high concentration thiocyanate, present. Develop- 
ment the ferric-ferrocyanide blue color (Prussian 
blue) indicates that insufficient polysulfide avail- 
able the surface the steel prevent hydrogen 
penetration. 

this test for ferrocyanide ion negative, 
additional test for free cyanide should made. This 
done adding small amount dilute ferrous 
sulfate solution the water sample, tightly stopper- 
ing the full bottle and allowing the sample remain 
contact with the freshly precipitated ferrous sulfide 
for several hours. spot test then shows ferro- 
cyanide, free cyanide sufficient promote hydrogen 
penetration was present the original sample. 

The method requires only few minutes actual 
man time per sample. also requires minimum 
equipment and thus can made readily the field. 
Several water samples can tested simultaneously 
single sheet paper; because the blue color 
more less permanent, the sheets paper which 
the tests are made constitute record the condi- 
tions the plant. 

The test very sensitive for the ferrocyanide ion. 
This probably because tendency the ferro- 
cyanide concentrate the forward edge the 
spreading droplet. concentration 0.00005 moles 
ferrocyanide per liter gives readily visible blue 


q 
. 


coloration even the presence 0.5 molar thio- 
cyanate, 

Several methods have been considered for control 
the air injection rate meet the polysulfide re- 
quirement the system. The use hydrogen pene- 
tration probes has been found more practical than the 
painted can technique. Chemical spot tests for ferro- 
cyanide and free cyanide water accumulations are 
especially sensitive detecting unsafe conditions 
which require increase air injection Suc- 
cessful plant operation with air injection has been 
achieved using these controls. 


Summary Refinery Experience 


There are four small air compressors the Wood 
River Refinery which have been operation from 
one two years. the time the first compressors 
were started, probes were observed daily follow 
hydrogen penetration rates. the activities de- 
creased, fewer readings were considered necessary. 
Currently, probes are read three times week. 
addition, spot tests for ferrocyanide and cyanide ions 
and water samples are obtained weekly 
basis. every case where the has been above 7.8 
and the proper amount air has been injected into 
the gas stream, the probe activity dropped prac- 
tically zero and ferrocyanide free cyanide was 
longer detectable water accumulations. 

Two air compressors are service the catalyti- 
cally cracked gas system. Air injected into the 
suction the first compression stages. These units 
have been operation for about two years. The com- 
bined amount air delivered these compressors 
SCFM per million SCFD gas. Based the 
average cyanide make, this represents approximately 
twice the amount oxygen required convert 
cyanide thiocyanate. 


Although blistering the thermally cracked gas 
system has not been severe the catalytically 
cracked gas system, progressive formation 
blisters has been observed condensers and accumu- 
lators. Air injection for the control hydrogen pene- 
tration has, therefore, been required, Air compressors 
have been installed two separate streams. The 
combined air injection rate the two compressors, 
which have been operating about one year, about 
SCFM per million SCFD gas. This air rate 
approximately six times that the stoichiometric 
requirement. difficulties have developed 
result this excess air owing the fact there are 
stagnant vapor areas the system. 


realized that variations cyanide and gas 
productions well system upsets will occur. 


These will lead variable oxygen requirements and 
possibly occasional sporadic probe activity with 
accompanying occurrence ferrocyanide. Experience 
has indicated that minor probe activity (less than 
per square inch per week) maintained for only 
two three weeks standard probe even high 
sporadic rates maintained over short periods are 
little consequence promoting hydrogen damage. 
Furthermore, following change air injection rate, 
several days may required re-establish equi- 
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librium. Thus, attempt should made 
the oxygen rate day-to-day basis. 


Probe readings, air injection rates and spot tests 
are not end themselves but are used merely 
detect operating conditions conducive penetration, 
Only actual equipment inspections can the 
failure air injection for the control hydrogen 
tions all units the catalytically and thermally 
cracked systems have not been made. However, many 
the individual units have been inspected and 
case has any unit shown additional attack after ade. Remar 
quate air injection was started. 
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DISCUSSIONS 

oratories, Inc., Harvey, Illinois: 
When considering addition air for control 
such large volume accumulators wherein air might 
accumulate 

Air injection into rapidly flowing gas 
liquid hydrocarbon stream gives homogenous 
ture the gas phase which will not cause difficulties and 
and the hydrogen sulfide content more than twice sulfide 
the oxygen concentration. Some difficulty has the bul 
experienced with injecting air into system 
very low gas flow even when the hydrogen 
content was several times the oxygen volume. basi 
this case, the probes which were the top the 
vessel began show activity even though large 
quantity polysulfide solution was being 
from the bottom the accumulator. The Questic 
was due partial stagnation the gas 
rather than the volume the vessel. 

air 
Question Dr. Carl Samans, Standard Oil with 

(Indiana), Whiting, Indiana: 
Has there been any problem getting 
results with the hydrogen probes? From some 


Bonner’s earlier papers had gotten the 
that the probes were not too reliable far 
producibility results was concerned, 
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have found that reproducibility probe read- 
ings has been problem. For this reason, has 
customary install hydrogen probes 
duplicate wherever possible for the purpose having 
Many times one probe will show more ac- 
than the other. are inclined accept the 
activity the more active probe the truer indica- 
tion blistering tendencies. 


Remark Andrew James Brislin, Esso Standard Oil 
Co., Bayway Refinery, Linden, New Jersey: 


Esso Standard Oil Company’s Bayway Refinery, 


increased corrosion rates catalytic light ends over- 
head eyuipment have been traced higher final 
boiling points the vacuum distilled gas oil be- 


ing fed the catalytic cracking unit. High boiling 


metallo organic-nitrogen (porphyrin type) compounds 
are the heavy gas oil fraction and break 
down the reactor section the catalytic cracking 
unit, Metals, such vanadium, iron, and nickel, are 
deposited the catalyst, thus reducing its activity. 


Harmful nitrogen compounds are formed, which 


carry over into the light ends equipment. Here, cor- 


concur that hydrogen cyanide can formed 
the catalytic cracking operation and lead in- 


creased corrosion and hydogen penetration the 


gas processing plants. 


Question Frank Bruns, Sinclair Research Lab- 
oratories, Inc., Harvey, Illinois: 


\Vhat the nature the protective film which forms 
steel when the sulfide stream treated with air 
injection 


protective film iron polysulfide apparently 
lorms steel the presence hydrogen sulfide 
ind polysulfide. Such deposits have been analyzed 


X-ray diffraction and small quantities iron di- 


sulfide and free sulfur have been detected. However, 
the bulk the deposit has not been identified, The 
thin adherent film markedly reduces the corrosion 
the other hand, iron sulfide film formed 
basic solution under anaerobic conditions soft, 
loosely held and readily sloughs from the corroding 


Question Jerome Bialosky, Koppers Co., 


Verona, Pa.: 


] . 

the authors experienced any fires result 
air injection while the steel surfaces are covered 
With iron-sulfide film 


fires have been experienced result air 
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injection into our plant streams. The amount air 
injected very small comparison the amount 
oxygen required reach explosive hydrocarbon 
mixture. 


Question William Johnson, Port Arthur, 
Texas: 


Mr. Bonner, have you had any experience which 
you had probe activity but sign blistering 
the vessel? 


Yes. several instances have had probes which 
showed reasonably high activity for short periods, 
say, about two weeks. The equipment was thor- 
oughly inspected the area near the probe without 
locating any hydrogen blistering fissuring. Probes 
are sensitive devices for measuring hydrogen pene- 
tration, Therefore, blistering expected only when 
high probe activity maintained for long periods 
time. 


Question Norman Temple Gourlie, East Alton, 
Illinois: 


there any preference the location hydrogen 
the vessel itself? other words, will hydrogen ac- 
tivity more pronounced exchanger shell 
vessel than the adjacent piping? 

The reason this question was asked that 
usually easier install hydrogen probes piping 
than exchanger shells vessels. 


possible that the most meaningful indication 
could obtained from probe the shell itself; 
however, probes have not been installed exchanger 
shells our plants because the difficulties in- 
volved, They have been preferentially installed the 
manways our vessels. Some probes have been in- 
stalled lines. have had satisfactory operation 
from each type installation, 


Question Henry Philip Zeh, Standard Oil Co. 
California, San Francisco, California: 


necessary introduce air more than one 
point gas recovery system? aeration sour 
water and reintroduction this water the gas 
recovery system considered desirable? 


believe that one point for air injection into 
each hydrocarbon stream sufficient. While have 
four small air compressors operation, each sup- 
plies air separate stream our gas compression 
and processing plant. Aeration sour water and 
reintroduction this water the gas recovery 
system has been considered, but have not found 
necesary resort this procedure. 


Any discussions this article not published above will appear the December, 1955 issue. 
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The Alloy Growth Rate 0.25 Pound 
Electrolytic Tin Plate the 
Temperature Range, 380-440 


WILLIAM LAMBERT 


Introduction 


OMMERCIAL electrolytic tin plate that has 

been flow-brightened has certain amount 

tin alloyed with the iron the steel base. The 

amount alloy importance affects manu- 
facturing operations. 

The iron-tin compounds formed during tin plate 
manufacture may increased substantially the 
subsequent organic coating baking operations the 
can manufacturer, even though the temperatures 
used are below the melting point the tin (450 F). 
This paper reports the effect time and temperature 
the rate growth the alloy layer 0.25 pound 
electrolytic tin plate temperatures below the melt- 
ing point tin. 


Experimental Method 


Two lots 0.25 pound electrolytic tin plate were 
investigated. The alloy tin and total tin weights, 
pounds per base box, for the lots were: 


Low alloy series; alloy tin .021 (average 
for one side) total tin .26 (both 

High alloy series; alloy tin .042 lb./BB (average 
for one side) total tin .27 (both sides). 
The base box the estimative unit area, 112 
sheets tin plate inches inches 62,720 
square inches (both sides). Clean 3-inch 6-inch panels 
were immersed constant temperature (plus de- 
grees, minus oil bath for intervals ranging from 
380 400 420 and 440 The panels were 
quenched immediately upon removal from the bath. The 
heated samples and untreated blanks were analyzed for 
alloy tin and free tin. The 3-inch 6-inch panels were 
cut consecutively and numbered from the center 
run tin plate. The odd numbered panels were 
retained untreated blanks and analyzed with the 
even numbered treated samples insure that the 
initial alloy layer remained the same for each lot 

tin plate. 

Previous experiments indicated that constant tem- 
perature baths which glycerine palm oil were 
used dissolved tin the experimental temperatures. 
avoid loss tin during heating, numerous oils 
were tested until one was obtained with flash 
point above the testing temperatures and also 
near neutral possible (0.0 acid number). The 
analysis the samples treated the neutral oil 
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Abstract 


Quarter pound electrolytic tin plate was immersed 
from five seconds thirty minutes 
temperature oil bath four temperatures below 
melting point tin. The growth the tin-iron alloy 
for each temperature alloy layer was 
plotted, and from these data equation was ob- 
tained for the rate growth the alloy layer. 


showed loss tin except for the longer periods 
440 where some loss tin was observed, 


Results 


The results the coating weight analysis after 
treatment are shown graphically Figures 
for both alloy series. The figures are for the ex- 
perimental temperatures 380 400 420 and 
440 respectively and show the average alloy coat- 
ing for one side the plate after various times 
temperature. The points for the high alloy series 
440 fell below the calculated line the longer time 
periods. This resulted from the loss tin this 
temperature where the samples became entirely 
partially grey indicating that the alloy layer had 
penetrated the surface and had used all the 
available free tin. This was confirmed the chemi- 
cal analysis the tin coating. 


Time and Temperature Growth Rate 


The growth the alloy layer various periods 
was first studied log plot ta. was 
found that the curves were the same genera! type 
that found for temperatures above the melt- 
ing point tin. The curves drawn for the data 


each alloy and temperature, Figures were 
the type: 


the tin the alloy layer, the time the 
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panels were heated and and 
constants for each curve. The 
yalues the constants were deter- 


mined from the log log plots and 
are shown the curves Figures 

The values and were 
found linear with tempera- 
over the small temperature 
range investigated (60 F). The 
temperature dependence the con- 
stants and their values are shown 
Figures and for each alloy 
layer. only two base alloy lay- 
ers were studied this time, the 
yalues the constants could not 
alloy 

The rate growth the alloy 
can expressed differentiating 
the layer curve equation, 
(1, with respect the 
time the oil bath, ta. 


d ta d ta 


However, the total alloy, Sn, 
sum the initial alloy, which 
constant for each base alloy and 
the alloy, Sna. Thus: 


Substituting equation into equa- 


equation 


the rate growth equation for the 
alloy layer expressed func- 
tion time. equation the 
value is: 


S I/n 
ta = (=) —b (5 


Substituting the value from 
equation into equation the 
rate growth equation becomes: 


Equation is, thus, the rate 
growth equation function 
the total alloy. will noted that 
the value not essential 
this final rate growth equation 
making unessential calculate 
the dependence this 
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Figure 5—Temperature dependence Constant “a”. 


Temperature Rate of Growth 


d Sng .0320\, 9.870 
380 F — .00294{ —— 


d 
dta 


1S 3.673 
dta 


5.536 
.00513 


0366 2.650 


dt, 


‘Sn 


Temperature Rate of Growth 


.0464\, 12.699 
.00339 | ——— 
Sn 


.0474 6.463 
Sn 
.0483 4.128 
.00944 
Sn 


2.906 


only two alloy layers were employed general 
expression for the rate growth could not ob- 
The rate growth for each alloy each tem- 
perature had calculated separately. The rates 
growth for each alloy each temperature are 
shown Tables and 


Figures and show the change the rate 
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TABLE Free Tin Remaining 0.250 Pound Electrolytic 
Tin Plate After Reheating. Untreated Plate with 0.084 


Layer (Both Sides). 


LB./BB FREE TIN 
400 420F 


1 minute .149 .144 


8 minutes .103 
16 minutes le .110 -082 


Time at Temperature 


growth the alloy layer increases for each base 
alloy. The figures were obtained substituting 

the alloy layer (Sn) that might present 
any time (ta) into the equations Tables and 
respectively. The rate growth decreases 
alloy layer increases, but the same alloy content 
the growth rate for the low initial alloy 
ally below that the high initial alloy. 

Table shows the expected amount free tin 
remaining 0.250 pound tin plate after various 
times temperature. The table was calculated using 
the rate growth equation for the heavy alloy series. 


Discussion 


The growth the alloy not simple process 
two intermetallic compounds are involved 
shown the phase diagram (Figure 9). When the 
plated tin fused slightly above the melting point 
tin (450 F), the alloy layer formed almost en- 
tirely FeSn, with little trace the second 
compound FeSn, according Kunze and Willey, 
and others. temperatures below 
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Figure 7—Rate growth low alloy plate. 


the FeSn layer must start grow diffusion 
process. 

The initial rate growth the alloy layer after 
fusion will approximately that the be- 
cause the small amount FeSn present has little 


the diffusion rate. the FeSn layer 


starts grow, its influence increases indicated 
the change the rate growth the alloy with 
increased alloy layer. The time temperature and 
the amount tin present were insufficient deter- 
mine the rate growth was proportional the 
square root the treating time which would suggest 
the growth rate true diffusion phenomenon. 

Analytical determinations for the exact amount 
FeSn and FeSn, present the alloy were unsuccess- 
ful because the small amount alloy present. The 
thickness the tin coating 0.25 pound 
tin 1.5 10° inches expressed grams 
the amount tin present 2.9 grams per 
square centimeter. Only portion this the total 
alloy which must analyzed for the two compounds. 

The results the rate growth curves indicate 
that while the amount initial alloy formed 
fusion important, the temperature and time 
baking the enamel coating also very important. 
Baking enamel coatings should performed 
low temperature possible even though the 
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Figure 8—Rate growth for high alloy plate. 


Atomic Percentage Tin 


Weight Percentage Tin 


Figure 9—Iron-tin equilibrium phase 


time may have increased slightly over that 
higher temperature. Table indicates that the 
temperature baking lowered degrees the 
time temperature can doubled with approxi- 
mately the same amount free tin remaining 
the plate. The results the slightly longer time 
lower temperature would have more free tin 
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available, regardless the initial layer, thus giving 


better results the manufacturing operations. 


Summary 


The growth the alloy layer quarter pound 
electrolytic tin plate temperatures below the melt- 
ing point tin may expressed the equation: 


The values the constant, and the exponent, 
were found linear with temperature over the 
temperature range studied. 

The actual rate growth the alloy layer the 
temperatures investigated may expressed the 


equation: 
d Sna ( a ) l-n 


However, general expression for the rate 
growth the alloy layer for all base alloy layers 
could not obtained only two base alloy layers 
were employed. 

The alloy growth process involves 
metallic compounds, and FeSn. Only the 
present after fusion, but both compounds must 
grow diffusion process the baking tempera- 
tures. The rate growth decreased the alloy layer 
increased. There was insufficient time and tin layer 
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determine the rate growth was 


the square root the treating time. 

order have the lowest alloy layer after baking 
the baking temperature should low 
even though the baking time would have jp. 
creased slightly. decrease degrees alloys 
doubling the baking time for approximately the 
same amount free tin available. 
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Sweet Oil Wells* 


Current Status Corrosion Mitigation Knowledge 


Report Technical Unit Committee T-1C 


Unit T-1C interested high pressure sweet 


well corrosion and its control and has accumulated con- 


iderable data both water-independent and water-depend- 
eit wells. This report summary the problems involved 


measures, 


Water Independent Corrosion 
that corrosion high pressure flow- 
wells which produce pipe-line oil has become 
commonplace some The problem 
was discovered the Louisiana Gulf Coast and 


this area that the problem now most preva- 


lent. The problem also occurs fields the Eastern 


Coast Texas and there good reason 


that several fields Southwest Texas will 


experience corrosion this type. 


That considerable uncertainty proper miti- 
gative measures involved becomes obvious when 
attempt specify methods reducing 
methods are use: Coated tubing, inhibitors and 
Coated tubing apparently has found 
greatest favor and several operators believe the 
most economical and practical choice the methods 
now 


Epoxy Materials Tested 

Until recently, baked-on phenolics have been used 
all coating installations. Experimental in- 
stallations both air-dry and baked epoxy materials 
are being reported for the first time. antici- 
pated that reasonably good idea their merits will 
beavailable two years. 
Sticks Held Bottom 

The greatest obstacles use inhibitors high 
treating with liquid is, course, out the question 
and very little success has been obtained with drop- 
weighted sticks. Some operators have resorted 
pushing sticks bottom with wireline tools, 
modification this method uses wireline tool 


& Prese: ted at a meeting of T-1, Chicago, Ill, March 7, 1955. 
Greenwell, Atlantic Refining Co., Dallas, chairman. 


Sweet Oil Well 


Abstract 


Corrosion high pressure flowing oil wells be- 
coming increasingly common. Methods currently 
used limit corrosion damage include coated tubing, 
inhibitors and alloy tubing, with tubing coated with 
baked phenolics being favored most. Epoxies are 
being tested tubing coating. 

Lack success with weighted inhibitor sticks 
reported, but some operators are pushing sticks 
bottoms with wire tools. Bottom hole injection 
being tried some, but because gelling diluents 
wells with high bottom hole temperatures, caution 
selecting diluents advised. Results use alloy 
tubing are inconclusive. 

Laboratory work duplicating the conditions 
noted with respect sparingly soluble sulfate scales 
has met with considerable success. technique for 
preparing artificial scale reported. theory cover- 
ing the reason for the porosity the scale advanced. 

connection with corrosion believed water de- 
pendent questioned whether circulation well 
after treatment down the annulus beneficial. Some 
organic corrosion inhibitors are believed accelerate 
corrosion low concentrations. 

new task group organization has been made 
the committee. 


which holds the sticks bottom until they dissolve. 


Bottom Hole Injector Technique 


Interest bottom hole injector valves continues 
the part several operators. Both success and 
failure have been reported and generally agreed 
that the techniques preparing the well and run- 
ning the tool often determine the success failure 
the installation. mandatory that the casing 
clean and that the hole free all debris. 
Elaborate circulating procedures have been followed 
some cases assure proper running-in 

Another problem which has been encountered 
using bottom hole injector valves that “coking” 
gelling inhibitor—crude mixtures injected into 
the annulus wells having high bottom hole tem- 
perature, Caution selecting the diluent indicated 
and considered best use the crude produced 
the well being treated, crude must used. 
The fact that some inhibitors apparently lose effec- 
tiveness the higher bottom hole temperatures has 
been commented upon previous reports. 


Alloy Tubing Results Inconclusive 
From the standpoint field experience with alloy 


and 
out 


tubing materials, little that conclusive can re- 
ported. Several strings nickel are known 
use, but the committee does not have sufficient 
data present discuss the economics using 
this material. One operator using combination 
tubing strings consisting 2000 feet nickel 
tubing the top the string, the balance being 
coated tubing. The purpose the nickel tubing 
permit swabbing without damaging the protection. 


Laboratory Work Reported 


Considerable effort has been expended studies 
the mechanism corrosion recent years, since 
there are many aspects the problem which are not 
understood, the last meeting the unit commit- 
tee one company reported and discussed laboratory 
and theoretical work now progress. 

The work reported was concerned with the theory 
which has been proposed describe the corrosion 
terms hydrolysis sparingly soluble sulfate 
scales which have been found many samples 
corroded tubing. Results rather extensive labora- 
tory experiments were reported and some theoretical 
calculations based this work were discussed. The 
report summarized below: 


The main characteristics this type corrosion 
are the deep pits found under scale. The pits are 
only partially visible before the scale removed. 
This scale has been found mixture spar- 
ingly soluble sulfates and soluble hydroscopic salts. 
The pits are filled with scale and corrosion products 
which gives the scale dull red color honeycombed 
appearance. Concentration hydroscopic salts (mostly 
sodium chloride) higher the pits than the 
vicinity the pits. The value the scale varies 
from 5.5-7. Scale aggregate with pores. The 
pores are interconnected small channels leading 
from the metal the surface the scale, Average 
tubing life this type corrosion years. 


Since the amount carbon dioxide wells has 
been found under 0.1 percent, was thought 
that factors other than carbon dioxide contributed 
the tubing failures. was believed that hydrolysis 
sulfate scale may the reason for corrosion, 


Preliminary investigations were then started and 
results obtained from these experiments were en- 

Elaborate experiments were set which encompassed 
various combinations corrosive and hygroscopic salts. 
Scales were made various proportions these 
constituents bracket all natural compositions reported. 
Various alloys were included which made possible 
measure values. Specimens were exposed the 
corrosive action the scales nitrogen atmosphere. 


TABLE 
Material Average MPY Avg. Life Years 
N-80 
J-55 
4.5 
Cr. 4.1 
TK-2 15.5 
3.6* 
* When a scratch (approximately 0.0-%-inch) was made prior to 


covering with scale, 
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The scale was obtained precipitating CaCl, 
BaCl, with was washed with 
water until neutral value was obtained. 
were washed with gallons water). After that 
the constituents were mixed and the distilled 
added scale—2 water). The paste was 
put the half each coupon and specimen 
the inert atmosphere. 

originally were white but turned dark 
brown and the values the scales changed 


the experiment progressed, The value the 


scales near the metal averaged 5.1 and the surface 
scale showed average 3.2. 

Results obtained after nine months showed that 
attack experienced wells apparently was 


duced under laboratory conditions. Pitting was 


served percent specimens exposed. 


The average penetration rate and corresponding 
life were calculated from laboratory results shown 
Table 


Examinations produced oil Bayou Sale 
showed that emulsified water droplets contain nuclei 
different salts. much greater amount salts 
suspended the oil. The salts are coated with way, 
which acts emulsifier. Because turbulence 
the tubing, the electrically charged particles grow 
size, forming clusters. The particles increase 
density and precipitate, forming scale. Because 
insufficient water for crystallization, growth nuclei 
cannot occur the scale grows accumulation 
the particles. Precipitation shaped small particles 
accounts for the porous properties scale. 


Hygroscopic salts the scale absorb water from 
oil which through hydrolysis sulfates 
acid pH. 

The first corrosion product formed (FeSO,) 
dergoes hydrolysis, forming alkaline and acid 
compound. Because the solubility and strength the 
alkali and the acid differ, the acid and base interact 
with water different extents, lowering the 
value further. The reaction 
ferrous hydroxide—precipitate appears con- 
tinuous and seems depend water supply only. 
The limiting factors which determine the ultimate 
rate corrosion have not been defined clearly. 


Water Dependent Corrosion 

Many the immediate problems water 
ent corrosion are those concerned with 
tices. Although several theoretical questions are yet 
unanswered, much can gained successful ap- 
plication preventive methods which 
proved. 

The overall problem economical operation 
fields producing large volumes water vital 
concern the corrosion engineer. many cases, 
these operations are almost marginal and just 
treat. Often, rod and tubing failures can controlled 
largely employing good design methods. 
costs can reduced considerably some 
through systematic program remedial work 
reduce water production. fields this type 
that the corrosion engineer must coordinate his work 
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very closely with that the equipment engineer, the 
engineer and the production man. 

that, Benefits Circulation Weighed 

problems treating still occupy sub- 
then portion the efforts being made control 
ored dependent corrosion, Experience several 


committee members suggests that circulation 
after treatment down the annulus may 
long range benefit. was pointed out that cir- 
when initiating treatment desirable both 
the standpoint establishing early inhibition 
for obtaining early test results for evaluation. 
Otherwise, appears that few benefits are realized 


circulating. There are many fields 
time circulating results lost production and 


these cases that this principle appears most 
important. There sufficient experience with treat- 
ing Without circulation assure that the chances 
the procedure being successful given field are 

Some Inhibitors Harmful 

Experimental work concerned with the more fun- 
aspects inhibitors has demonstrated 
one operator that some organic adsorptive inhibitors 
can accelerate corrosion low concentrations, Tests 
with various commercial materials showed that 


some produce increase pitting, while others 
qualitative with respect field practice. 
conclusions were drawn sensitive concentra- 
tions actual wells. hoped that this matter will 
pursued further future committee work. 
al 
Coated Tubing Attractive 
Coated tubing being employed widely fields 


having water dependent corrosion. The mechanical 
difficulties treating many wells have made coated 
tubing especially attractive. Coated tubing 
the standing field-wide recommendation 
several cases reported, the case corrosion 


TECHNICAL COMMITTEE ACTIVITIES 


high pressure wells, baked-on phenolics constitute 
the bulk installations service, but several oper- 
ators now are experimenting with epoxy materials. 


Several operators have experienced acceleration 
corrosion the tracks left caliper tools. This 
effect has occurred both types sweet oil well 
corrosion. One step taken prevent this effect 
slug treatment with inhibitor immediately after run- 
ning the caliper. This problem considered quite 
serious some cases and special caution indicated 
when calipering wells which are not ordinarily treated. 


Task Groups Formed 
result the many new facts reported 
recent meeting, was decided that the committee 
could profitably sponsor new surveys industry 
practice and experimental Since the interest 
the committee are rather diverse, was decided 
conduct future work through task groups which can 
maintain more specialized interest. Objectives the 
committee were classified into four parts, and task 

group leaders were selected follows: 


Water Dependent Corrosion 
Field Practices—Joy Payton, The Texas Co., 
Houston. 
Experimental Aspects—John Rowe, Jr., Gulf 
Oil Corp., Houston. 


Water Independent Corrosion 
Field Practices—Howard Greenwell, Atlan- 
tic Refining Co., Dallas. 
Experimental Aspects—Rado Atlan- 
tic Refining Co., Dallas. 


These task groups will responsible for deter- 
mining the current status the industry with re- 
spect their respective assigned fields 
coordinating committee work. anticipated that 
detailed surveys will made the next few months 
bring T-1 up-to-date new problems and current 
field practices. 
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Farm Equipment 


Heat Exchanger 


month after month 
over 6000 readers 


seeking answers 
their problems! 


Hundreds pages specific corrosion con- 
trol, information, tables data, lists refer- 
ences and digests the world’s literature 
corrosion are hand for the CORROSION 


reader. Because much the 
unique he keeps CORROSION for reference. 


This carefully edited, well-printed and com- 
prehensive publication ideal medium for 
the advertising companies producing mate- 
rials, developing methods offering services 
aimed reducing corrosion. world-wide 
audience wide-awake, influential prospects 
gets every issue. 


your company seriously interested 
selling corrosion engineers, this monthly offi- 
cial publication the National Association 
Corrosion Engineers good place adver- 
tise. Pre-selected prospects already interested 
corrosion-control will see your message. 


And all this very modest rates. full page 
advertisement costs fraction more than 
paid reader. hard find better, more 


economical more effective way reach the 
men who the corrosion control work. 


Editorial and Business Offices 


Houston Texas 


Packaging 


Painting Equipment 


Ships and Barges 
Bridges 


CORBA 


DOWELL inhibitor fights expensive well corrosion 
with its protective film 


Corban® the job your wells, invisible coating 
shields metal surfaces and checks corrosion. Flowing 
through the tubing and valves with the oil brine 
this exclusive Dowell polar-type inhibitor coats the 
tubing, connections, valves, pumps. 


metal-saving sheath that repels corrosive 
oil, gas gas condensate wells. Corban can virtually 
corrosion, preventing thousands dollars damage 
equipment. 


Available liquid stick form, Corban easy use, in- 
expensive. avoids the aggravated emulsion problems some- 
times associated with corrosion treatments. And, once 
established, Corban’s protective film sustains itself long 
treatment continues. 


For more information, call any the 165 Dowell offices 
the United States and Canada; Venezuela, contact United 
Oilwell Service. write Dowell Incorporated, Tulsa 
Oklahoma, Department J-77. 


services for the oil industry 


SERVICE SUBSIDIARY THE DOW CHEMICAL COMPANY 
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Five Plastic Film Task Groups Are Organized 


CORROSION 


Organization Gas 


Pipe Line Committee 
Weighed T-2 


Stewart, Sun Pipe Line Com- 
pany, Beaumont, Texas, 
Technical Group Committee T-2 Pipe 
Lines, has announced that efforts are 
being made form new com- 
mittee under T-2. The new unit com- 
mittee will called Gas Pipe Line 
Corrosion Problems. Stegner, 
Tennessee Gas Transmission Company, 
has accepted the temporary chairman- 
ship organize the committee. Mr. 
Stegner said that activities the com- 
mittee will directed toward problems 
peculiar the gas pipe line industry, 
both the transmission and distribu- 
tion field. indicated that probably the 
first task group formed will 
task group assigned study the prob- 
lem corrosion compression stations. 

Mr. Stegner plans enlist members 
for the gas pipe line committee from the 
various gas transmission 
tion companies and has emphasized that 
looking for engineers from all 
phases corrosion work the gas 
industry. especially interested 
the younger engineer becoming active 
the committee and hopes that will 
successful securing members among 
field personnel well corrosion engi- 
neers engaged laboratory and office 
work. 

NACE members interested joining 
this committee are encouraged con- 
tact Stegner, Tennessee Gas Trans- 
mission Company, Box 2511, Houston, 
Texas. 


T-2C Plans Meetings 
Houston, Niagara Falls 


Sudrabin, Electro Rust-Proofing 
Corp., Newark, New Jersey, chairman 
Unit Committee T-2C 
Current Requirements for Cathodic Pro- 
tection, has announced that addition 
the meeting T-2C scheduled dur- 
ing the South Central Region Meeting 
Houston during October, the com- 
mittee will hold meeting during the 
Northeast Region Meeting Niagara 
Falls, New York, November 

scheduling the two meetings 
close together, Mr. Sudrabin hopes 
enable all members the committee 
attend this important meeting T-2C. 
Those the North and Eastern Section 
the United States who cannot attend 
the South Central Region session will 
have opportunity attend the North- 
east Region meeting and vice-versa. 

Mr. Sudrabin has asked members 
the committee prepared discuss 
views specifications measuring the 
minimum current requirements for the 
cathodic protection buried pipe lines. 
also hopes the committee will 
able establish the present feeling 
the environmental factors which influ- 
ence minimum protection requirements 
these two meetings Unit Committee 
T-2C. 

All members the committee are 
urged present. 


TENTATIVE SCHEDULE 
SOUTH CENTRAL 
REGIONAL MEETING 


Houston, Texas, October 18, 19, 20, 21, 1955 


Committee 

T-1 Corrosion in Oil and Gas Well Equip- 
ment. All Day Tuesday 

T-1C Sweet Oil Well Corrosion. 
Wednesday 

T-1D Sour Oil Well 
Wednesday 

T-1D-1 Fundamentals of Corrosion, 
A.M. Thursday 

T-1G Sulfide Stress Corrosion Cracking. 9:00 
A.M. Friday 

T-1H Oil String Casing Corrosion, 10:00 A.M. 
Wednesday 


1:30 P.M. 
Corrosion. 8:30 A.M. 


9:00 


T-1J Oil Field Structural Plastics. 9:00 
A.M. Thursday 

T-1K Inhibitors for Oil and Gas Wells. 
1:30 P.M. Wednesday 

T-2A-2 Ribbon Anodes. 9:00 A.M. Tuesday 

T-2B Anodes for Impressed Currents. 1:30 
P.M, Tuesday 

T-2C Minimum Current Requirements for 
Cathodic Protection. 9:00 A.M. 
Wednesday 

T-2D Standardization of Procedures for 


Measuring Pipe Coating Leakage 

Conductance. 1:30 P.M. Wednesday 
T-2E Internal Corrosion of Product Pipe 

Lines and Tanks. 9:00 A.M. Wednes- 


day 
T-2K Prefabricated Plastic Film for Pipe 
Line Coating. 1:30 P.M. Wednesday 
T-3B Corrosion Products. 1:30 P.M. Tuesday 
T-4F-1 Water Meter Corrosion. 1:30 P.M. 
Tuesday 


T-5B-2 Sulfide Corrosion at High Tempera- 
tures and Pressures in the Petroleum 
Industry. 9:00 A.M. Wednesday 

T-5C-1 Corrosion by Cooling Waters, South 
Central Region. 1:30 P.M. Wednesday 

T-5E Stress Corrosion Cracking of Martensitic 


Stainless Steels. 1:30 P.M. Tuesday 
Organic Coatings and Linings for Re- 
sistance to Chemical Corrosion. 9:00 
A.M. Tuesday 
Protective Coatings for Resistance to 
Atmospheric Corrosion. 9:00 A.M. 
Wednesday 
Protective Coatings in Petroleum Pro- 
duction. 9:00 A.M, Thursday 


T-6A 


Corrosion Coordinating Committee, 
South Central Region, 4:00 P.M. 
Thursday. 


Bibliography Sulfide 


Corrosion Released 


Holmberg, Consulting Engineer, 
Houston, Texas, chairman NACE 
Task Group T-5B-2 Sulfide Corrosion 
High Temperatures and Pressures 
the Petroleum Industry, has issued 
members the committee progress 
report which consists Bibliography 
Sulfide Corrosion High Tempera- 
tures. The progress report 
that members the committee who 
have not contributed the bibliography 
may encouraged submit articles 
they find value with respect sulfide 
corrosion high temperatures. The 
committee hopes that very useful bibli- 
ography sulfide corrosion high 
temperatures can developed rela- 
tively short time. 

Task Group T-5B-2 will hold its sec- 
ond meeting during the South Central 
Region Meeting Houston October. 
The meeting begins Wednes- 
day, October 19, the Normandy Room 
the Shamrock-Hilton Hotel 
Houston, Texas. 

More than 1400 copies Corrosion are 
mailed monthly addresses outside 
the United States. 

Five Technical Committee reports have 
been published 1955 NACE 
through June. 
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Characteristics 


Pressure Sensitive 
Tapes Probed 


Costanzo, Manufacturers Light 
Heat Co., Pittsburgh, Pennsylvania 
chairman Technical Unit Committe 
T-2K Prefabricated Plastic Film 
Pipe Line Coatings, has announced the 
organization five task groups. The 
task group chairmen 
are follows: 

T-2K-1, History and Results—H, 
Segool, Polyken Products, Chicago, 
nois, chairman this task group, 
whose assignment prepare history 
plastic films such pressure sensitive 
tapes with experience and 
tained. 

T-2K-2, Physical 
McDaniel, Republic Stec! Corp, 
Cleveland, Ohio, chairman. 
assignment study agents 
adhesives including the 
cation the pipe where 
catalized bonding agent applied 
arately. the water solubility, 
osmosis created cathodic protection, 
oil and hydrocarbon solubility bond- 
ing agents, chemical resistance, 

T-2K-3, Research and 
Kilberg, Minnesota Mining 
Manufacturing Co., St. Paul, 
chairman. This task group’s 
study prefabricated plastic 
available now and they are 
the laboratory, paying particular 
tention the plasticizers used elimi- 
nate the possibility cheap 
good film with recommendation both 
the manufacturers and corrosion engi 
neers. study the moisture vapor 
transmission and chemical resistance, 
plastic films. 

Plastic Engineering Sales Corp., For 
Worth, Texas, chairman. 
group’s assignment study the proper 
application both sensitive 
tapes and prefabricated films applied 
pipelines, specifically pipeline coat- 
ings with recommendations for proper 
use. 

T-2K-5, Standard—C. Bailey, 
Manville Sales Corp., New York, 
York, chairman. This task 
signment study the characteristics 
plastic pressure sensitive films used 
for pipe protection and establis! 
standard methods for the measurement 
the characteristics. 

Mr. Costanzo has also said has 
pointed nominating committee 
nate candidates for the office vice 
chairman T-2K. letter ballot 
immediately following the report 
nominating committee. 

Currently, the committee has 
members. These members are 
with major plastic adhesive 
applicators, plastic coated 
facturer and users. The chairn an, 
Costanzo, has advised the 
chairmen they should start 
formation and coordinating 
with their committees soon 

(Continued Page 68) 
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REG U.S. PAT OFF 


PRODUCT 


RESEARCH 


the Iberville Parish Gas Distribution System, 


Plaquemine, 


SCOTCHRAP” guards the joints! 


Crew size: one man...average work done: covered 
day’s work Pipe Insulation! 
And Hebert Bros. Engineers, contractors for the 
installation, found saved them lot 
more than too. 

Workmen liked the safety 
lost time from burns. Nice work with—no fumes, 
heat, flame. 

Remember: the heavy polyvinyl 


REG. U.S. PAT OFF 


chloride tape with pressure-sensitive adhesive. De- 
signed specifically for pipe protection. Conforms 
perfectly. Easy apply. protects against galvanic 
and electrolytic action below ground, weathering and 
corrosive atmosphere above ground. The green ad- 
hesive has increased quick-stick all temperatures. 
Insist the tape with the Green Adhesive. 


Order trial supply today! sold 
the square 1”, 2”, and widths. Two 
thicknesses: mils (No. 50) and mils (No. 51). 


Pipe Insulation 


BRAND 


“SCOTCHRAP” registered trademark Minnesota Mining and Manufacturing Company, St. Paul Minn. Export Sales Office: Park Ave., 
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These test panels rusty steel were coated the same film thick- 
ness and exposed side side highly corrosive atmosphere 
(35% hydrochloric acid vapors) for the same length time. Coat- 
ings both panels were identical, with one exception: primer 
left panel was new Rustbond #6, that right was popular 
competitive primer. both cases, the topcoat was the same well 
known competitive brand. 

this unretouched photo shows, the sharp edge protection the 
panel right has completely failed, while the panel primed with 
Rustbond shows practically edge failure. 

You can get improved performance like this from any topcoat— 
vinyl, phenolic, alkyd—with Rustbond the primer. 


Rustbond offers you these advantages: 
Dries only minutes 85°F., minutes TRY YOURSELF 
70°F., reducing application time and cost. 


Can applied over wirebrushed rusty steel will urnish free 
bright shiny steel. sample Rustbond 


All-purpose primer, especially resistant acids Primer for your own 
and alkalies. similar testing. Advise 


Excellent shop coat because easy application atmosphere, type 
and high resistance weathering. surface and topcoat 


Can brushed, sprayed, hot sprayed roller- involved. Write today. 
coated without webbing. 


Corrosion Resisting 


Synthetic 


Henke Now Chairman 
Utilities Industry 


Materials Selection Unit 


Henke, Badger Meter Many. 
facturing Company, Milwaukee, 
sin, has been appointed chairman 
NACE Technical Unit Committee 
Materials Selection for 
Mitigation the Utility Industry, 
Kulman, Consolidated Edison Company 
New York, Inc., chairman Tech. 


nical Group Committee T-4, announced 


the appointment and the same time 
announced that Ashline, Depart: 
ment Water and Power, City Los 
Angeles, has resigned chairman 
the committee. 

Mr. Henke currently Chief 
cal Engineer, Research 
ment Division the Badger Meter 
Manufacturing Company. 
was project engineer with the 
mechanical engineering from tie Uni- 
member NACE, ASM, ISM and 
ASTM. member the ASTM 
Committee hard rubber Mr, 
Henke the author several pers 
meters and chemical proportioners and 
recently received the 1954 Iron 
Founders Society’s Award Redesign. 

Currently, Mr. Henke chairman 
NACE Task Group T-4F-1 Water 
Meter Corrosion. However, advises 
since will take over the 
Unit Committee T-4F, hopes 
appoint new chairman for tiie task 
group. 


South Central Corrosion 
Coordinating Unit Set 


new technical unit committee called 
Corrosion Coordinating Committee, 
South Central Region, during the South 
Central Region meeting 
October 18-21 the Shamrock-Hilton 
Hotel Houston, Texas. 

meeting will held the Castilian 
Room the Shamrock beginning 
p.m. Thursday, October discuss 
the organization the new committee. 
NACE members interested organizing 
such committee are urged pres- 
ent. Anyone interested learning the 
proposed activities the committee 
should contact Mercer, Engineer- 
ing Department, Southwestern Bell Tele- 
phone Company, Box 58, Westfield, 
Texas. Mr. Mercer one group 
interested forming the committee and 
will act chairman the October 
meeting. 


Five Plastic Film— 
(Continued From Page 66) 


sible and believes the committee has 
excellent cross section personnel with 
much information already 

Technical Unit Committee will 
hold its second meeting during 
Central Region Meeting 
the Normandy Room the 
rock-Hilton Hotel Houston. 
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TECHNICAL COMMITTEE ACTIVITIES 


What You Should Know 
About the NACE Technical Committees 


The Techr. cal Practices Committees the National Association 
Engineers were organized about ten years ago. 


out earlier technical committee set study 
well corrosion which later became Technical Prac- 
No. Through 1953 the number committees 
19. provide for adequate control and dele- 


the committees were reorganized effective 
Operation Manual for the guidance technical committee 
functions the existing various committee categories. 


1954. the same time Technical Committee 


put into effect. This article brief explanation 


Technical Practices Committee 


hnical Practices Commitee policy making group 
chairman, vice-chairman, vice president NACE 
hairmen the six Technical Group committees. The 
NACE and the executive secretary NACE are 
x-officio. This committee coordinates activities and 


unctions all the technical committees and acts policy 
planning matters affecting them. responsible the 
board directors through its chairman. 


Managing Committee 


aging Committee. This committee acts for the Technical 
tices Committee subject approval later meeting 


the latter. 


Technical Group Committees 


the Technical Practices Committees were reorganized 
the existing technical committees were re-grouped ac- 


rding industry. For example all groups working 
problems oil and gas production were grouped 


committee called Corrosion Oil and Gas Well Equip- 
ent; all working corrosion problems pipe lines were 


into committee called Pipe Line Corrosion. ensure 
responsibility properly delegated and provide 


and planning group for each industry, was decided 


establish the Technical Group Committees. These are 
T-4, T-5 and T-6. These industry Group Committees 
policy and planning committees. They function their 
ective industry classifications the same way that the 
nical Practices Committee functions with respect the 
committee organization. Group Committees consist 
chairman, vice-chairman and the chairmen all the Unit 


under the industry group classification. These 


work management and not 
lems, Chairmen the Group Committees are appointed 
chairman the Technical Practices Committee. Group 
mittee vice-chairmen are elected the group committee. 


Technical Unit Committees 


technical unit committees are the working committees 


These are numbered indicate the industry 
and have letter designation also. Unit committees 
corrosion problems within their authorized scopes. 
scope may broad narrow fit the problem hand. 


For instance, the scope the Unit Committee T-2H, Asphalt 
Type Pipe Coatings, “To set specifications for the appli- 
cation and use asphalt type underground protective coating 
and the scope for Unit Committee T-3A, Corrosion 
Inhibitors, “To obtain and make available information 
corrosion inhibitors, promote the proper use inhibitors, 
promulgate practices for evaluation corrosion inhibitors and 
encourage research inhibitors.” The objects T-2H are 
relatively specific, while those T-3A are general. 


Unit Committees are urged hold meetings least twice 
each year with one meeting the NACE annual conference. 
these meetings, project reports are given, reports are dis- 
cussed, new problems brought up, and general committee work 
carried on. Meetings usually are well attended both 
members and guests. 


New Unit Committees are formed when some definite activity 
proposed and urged group NACE members inter- 
ested problem subject. They are terminated when the 
project completed when lack activity and interest 
evident. Currently there are some unit committees actively 
working corrosion problems. Three new units are the 
formation stage. Any member NACE eligible become 
member any technical unit committee. Members interested 
joining any unit committee need only write chairman 
the committee stating their interest and willingness partici- 
pate the committee activities. Membership more than 
one committee common and most cases, very beneficial 
the committee and the individual. All NACE members who 
are not now members one more technical committees are 
urged study the scopes published the Technical Com- 
mittee Directory portion the 1955 NACE Yearbook and apply 
for membership those interest. Committee membership 
not limited those with long years experience corrosion 
research workers. Any NACE member working corro- 
sion, the field, the laboratory, wherever his duties may 
invited join and participate the work the 
committees. 


Task Groups 


Specific work assignments cre often accomplished ap- 
pointed task groups. These groups are appointed the 
chairman the unit committee setting the task group. Task 
groups may set and terminated the will the unit 
committee. member task group automatically 
member the unit committee under which the task group 
operates. Generally the work assignment task 
specific and many instances scheduled for completion 
set date. other cases, task groups work problems more 
general nature and may active for several years. 
NACE member desires join task group, should apply 
writing the chairman the unit committee under which 
the task group formed. 


general, technical committees the association are very 
active. Many unit committees and task groups are working 
technical reports, recommended practices and some cases, 
suggested standards. The work the technical committees 
vital the welfare NACE and each member should con- 
tribute the committee activity far possible. 
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you read this ad... 


Protect your investment with 
Harco Cathodic Protection System 


Your corporate records are safely stored cash de- 
posited under lock and key the burglar alarms are 
wired and ready and exposed insured. But 
your protection complete? 


Even you read this advertisement, thief corrosion 
stealing you blind. Every ferrous metal structure you own 
(buried metal pipe, water storage tanks, etc.) being 
stolen from your profits. Millions dollars are stolen 
annually from the unsuspecting. 
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+ PITTSBURGH + PHILADELPHIA + SALT LAKE CITY + SEATTLE 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


taking 


job protecting you protecting your invest- 
ments protecting your profits. Harco job-engineered 
systems provide the necessary testing, drawings, materials 
and installation techniques. Harco installation and con- 
tracting service completed customers specifications, 
and covers much little the total job re. 
quired. Materials and supplies available from Harco are 
complete from anodes rectifiers. 


NOW the time stop thief corrosion! NOW the 
time 


THE HARCO CORPORATION 


16991 Broadway Cleveland, Ohio 
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South 


est- 

ons, 

are 
are planned for No- 

the meeting Southeast 
Key-Biscayne Hotel, Miami. 
are included the tenta- 


Florida Power and Light Co., Miami. 
Thursday, November 
Symposium 


phone Company laboratories. 


Industries Symposium 
Wanderer 
Aluminum Company America, New 
Kensingion, Pa. 

Cole Co. 


Corrosion Symposium 
May, The Interna- 
Nickel Co., New York. 
The International Nickel Co. 
Smith, University 
Miami. 

Friday, November 
Coatings Symposium 

Preparation—Arno Liebman, 
Pitmar Centrifugal Machine Corp. 
Baltimore. 

Developments, Evaluation and In- 
spection (subject change) Lacy, 
Amercoat Corp., South Gate, Cal. 


and Marine—Speaker 
named. 

Protection—M. Miller, 
Ebasco Services, Inc., 


panel discussion will held the 
event the technical program Fri- 
Van Nouhuys, Southeastern 
Line Company, Atlanta, will 
Members the panel will 
the speakers symposia. Also Fri- 
afternoon series motion pic- 
concerning corrosion will 
display corrosion control 
from major companies will 
banquet will held Friday night 
meetings the Jacksonville 
Miami Sections will held during 
session. 

Bibliographic Surveys Corrosion 
published NACE covering 


published the years 1945-51 


Symposia Scheduled for November 
Southeast Region Meeting Miami, Fla. 


NACE MEETINGS 


Vancouver Section. Sey- 

mour, “Plastics for Corrosion Re- 

sistant Applications.” 

Pittsburgh Section, Mellon Insti- 
tute, Oakland, Pa. 

Cleveland Section, Corrosion 
Internal Combustion Engines. 

Philadelphia Section. Poor Rich- 
ard Club. Round Table panel. 

Chicago Section. Development 
Galvomag Anodes and Their Uses. 

Genesee Valley Section. German 
Club, Round Table discussion 
architectural uses aluminum. 

Tulsa Section. Surface Potentials. 

Sabine Neches Section, Orange, 

Texas. External and Internal Cor- 

rosion Storage Tanks. 


Pittsburgh Section. Mellon Insti- 
tute. 

North Texas Section, Dallas. 


Wrought Iron Corrosion, 

Cleveland Section. Case History 
Cathodic Protection Installa- 
tion, Bernard Husock. 

Genesee Valley Section. Joint 
meeting with American Society 
Metals. 

Chicago Section. Engineers’ Club. 
Corrosion and Design, Mun- 
ger. 

Tulsa Section. Corrosion Clinic 
covering coatings, rectifiers, in- 
hibitors, galvanic anodes. 

(Late) Carolinas Section. 


Hackerman Selected 


Dr. Norman Hackerman, Delegate 
Member Representative the American 
Chemical Society the Inter-Society 
Corrosion Committee has been elected 
vice-chairman fill the unexpired term 
Dr. Berry when became 
necessary for Dr. Berry resign. 


ERRATA 
1955 NACE YEARBOOK 


Persons who have the NACE 1955 Yearbook 
may wish to add the following name to the 
list of corporate members on Page 49. The 
name was omitted in error. 


The Duriron Company, 
Dayton, Ohio. G. A. Baker 


Fall Prospect for Association Members 


Seven Major Events 


Scheduled Less 
Than Three Months 


busy fall prospect for members 
the National Association Corro- 
sion engineers and many others who at- 
tend NACE meetings. Four regional 
meetings, two short courses and the 
Sixth Biennial Permian Basin Corrosion 
Tour will held during October, No- 
vember and December. Numerous sec- 
tion meetings also will held from 
coast coast. 

Events greater than local impor- 
tance include: 


Oct. 11-14— Sixth Biennial 
Basin Corrosion Tour. 

18-21—South Central Region 1955 
Annual Meeting. 

Oct. 31-Nov. 3—Northeast Region 1955 
Fall Meeting. 

Nov. 10-11—Southeast Region 1955 Fall 
Meeting. 

Nov. 14-16— University California 
Corrosion Short Course Berkeley. 
Nov. 17-18—Western Region 1955 Fall 

Meeting. 
Dec. 5-9—University Illinois Short 
Course Corrosion. 


Arrangements Completed 
For San Francisco Meeting 


Arrangements have been completed 
for the November 17-18 meeting 
Western Region Sir Francis Drake 
Hotel, San Francisco. The meeting fol- 
lows immediately the University Cali- 
fornia’s 3-day short course Berkeley. 

The technical program for the re- 
gional meeting features symposia 
pipeline protection, oil well corrosion 
and corrosion ocean-going vessels. 

banquet will held Thursday 
night. 


Permian Basin Corrosion 
Tour Opens October 


The 4-day Sixth Biennial Permian 
Basin Corrosion Tour opens October 
the Lincoln Hotel, Odessa. The fea- 
tured program includes inspection 
about 300 pieces equipment ex- 
hibits. 

Registrants will visit exhibits air 
conditioned busses and will cover 3000- 
mile area the Permian Basin region. 
Daily discussion sessions will held. 

Joseph Rench, Napko Paint and 
Varnish Co., Houston will speak Oc- 
tober Paint Ain’t.” Charles 
“Chuck” Elwell, The Western Com- 
pany, will speak October “Corro- 
sion Engineers Corroded Engineers.” 

Other stories this tour were pub- 
lished July issue, Page 66; 
August issue, Page and September 
issue, Page 80. 


Permian 
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Northeast Oct. 31-Nov. Meeting 
Features Experienced Corrosion Workers 


Following are titles technical 
papers given during the October 
Northeast Region meet- 
ing Niagara Falls and short bi- 
ographies authors. 


Fundamentals Corrosion 
Thomas May, the International 
Nickel Co., Inc., New York. Dr. May 
presently chairman the NACE Publi- 
cation Committee and has been active 
officer and both standing and 
technical committees for many years. 
and Research Division 
national Nickel Co., and 
holds PhD Physical chemistry. 
Formerly head the Corrosion Section 
the Research Staff, Chemistry Di- 
vision, Naval Research Laboratory, 
has been active corrosion research 
since 1940. the author many 
technical papers, and frequently lectures 
corrosion short courses, mem- 
ber ACS, ASM and The Electro- 
chemical Society. 


Fundamentals Corrosion Testing 
Underground Plant Vernon Pike, 
Bell Telephone Laboratories, Murray 
Hill, Mr. Pike, who has been oc- 
cupied with outside plant engineering 
with Bell Telephone Co., Pennsyl- 
vania, American Telephone and Tele- 
graph Co., Bell Telephone Laboratories, 


Inc., since 1916 following service the 
Air Corps World War elec- 
trical engineering graduate Lehigh 
University. has been with Bell 
Laboratories since 1927 and has special- 
ized corrosion problems since 1950. 


Earth Potential Surface Potential 
Gradient Tests Buried Telephone 
Cables Daniel Werner, American 
Telephone and Telegraph Co., Kansas 
City, Mo. has been electrolysis 
work telephone cables since 1934. 
holds and degrees from Rose 
Polytechnic Institute, Terre Haute, Ind. 
Mr, Werner now charge cable 
corrosion control engineering, Western 
Area for his company. 


Corrosion Control Practices for Pipe- 
Type Cables the Detroit Edison 
System Sinclair, Detroit Edi- 
son Co., Detroit, Mich. supervis- 
ing engineer cable performance 
the electrical system his company. 
has BSEE from Wayne Uni- 
versity, 1945 and besides NACE 
member AIEE and the Engineering 
Society Detroit. 


Protection Gas Distribution Mains 
and Services from Corrosion Charles 
Beggs, Public Service Electric and 


(Continued Page 73) 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


Shiceler 


Pi. 


Region fall meeting 


Nineteen Papers Scheduled 


For Niagara Falls Sessions 


The 4-day Fall 1955 meeting 
east Region opens October Niagara 
Falls. Fouts, New York 
Co., Buffalo, general chairman, 
the program complete with 
Meetings technical committees 
scheduled for October 31. 
will held Hotel Niagara, 
Falls, Niagara Frontier Section 
co-sponsor the meeting. 


ucts, Inc., Buffalo, chairman 


tar 
arrangements committee. 


Problem 
Finneg: 


Fouts 


Dunn 


The program scheduled 
Tuesday, November 1—Fundamentals 
Corrosion, Testing and Control 
ures Buried Telephone Cables 
Pipe Type Cables; Niagara 

Gas Service Lines, Wax ype 
Coal Tar Pipe Coatings. Pane! 
Stations and Pipe Line Compress 
tions, Fellowship Hour, 


Com 


tection Problems, Organization and 


Kennedy May Mason Pike Dodge 


1955 


(Continued From Page 72) 


Co., Newark, Now Project 
Department, for his 
Mr. Beggs during years 
served various capacities. For- 
chairman the Corrosion Com- 
the American Gas Association, 
1925 chemical engineering grad- 
Lehigh University. also_is 
member NACE, New Jersey So- 
other organizations. 


The Use Combined Plastic Film 
Microcrystalline Wax for Protect- 
Underground Pipe from Corrosion 
Ted Kennedy, Jr., sales Engineer, 
Trenton Corp., Ann Arbor, Mich. 
1942 was employed suc- 
Pratt Whitney Aircraft 
(o, naval officer World 
fom Harvard Graduate School Busi- 
Administration became assistant 
and general manager 


Dodge Division Chrysler Corp. 
The Trenton Corp., 1954. 
Pi. 
dul Coal Tar Coatings for Protection 
Pittsburgh Coke Chemical 
Ons Pittsburgh, Pa. Mr. 
the Protective Coatings Di- 


chemistry from Indiana Uni- 
1926. During his years han- 
the development, production and 
coal tar coatings, Mr. Schideler 
spent six years the research labora- 
Reilly Tar Chemical Corp., 
associated with the Wailes-Dove- 
Corp., (later the Koppers 
and joined his present com- 
pany 1948, starting its production 
tar coatings. 


elephone 


ection 


il Prot: 


Problems Corrosion Large 
Generating Stations Thomas 
Finnegan, Niagara Mohawk Power 
with Niagara Mohawk Power 
water conditioning, corrosion and re- 
matters. Educated the Poly- 
Institute Brooklyn, has 
New York Steam Corp.; Re- 
Associate, Consolidated Edison 
Y., Inc., and chemical en- 
for affiliated companies which 
formed the Niagara Mohawk 
the American Institute Chemists; 


ntals Engineers and was chairman 
the Edison Electric Institute Chem- 
les Committee, 1950-53. 

Application Copper Alloy Con- 


Tubes and Corrosion Problems 
Stations and the Petroleum In- 


Waterbury, Conn, Mr. Tracy, 
metallurgical engineer for his company 
currently chairman the Editorial 


sor Review Subcommittee the National 
Association Corrosion Engineers. 
lic attended Wesleyan University, Middle- 
Conn., and has been his com- 


Corrosion Research Laboratory 


NACE NEWS 


ASTM, AES and past chairman 
Southern New England Section NACE. 


Application Corrosion Resistant 
High-Nickel Alloys Steam Generat- 
ing Stations and Pipe Line Compressor 
Stations Mason, Jr., The Inter- 
national Nickel Co., Inc., New York 
City. Mr. Mason, who joined Inco 
1937, has been member its Cor- 
rosion Engineering Section for the past 
years. His activities have been solely 


fields involving corrosion resistant 
materials used petroleum refining, 


soap and fatty acid production, power, 
marine, food processing 
pulp and paper, pharmaceutical produc- 
tion, leather tanning, textile processing 
and dyeing, coke by-product and gen- 
eral chemical production. gradu- 
ate Manhattan College, New York 


PRUFCOAT New “A” Hot-Spray Vinyl Gives 
Greater Mil Thickness, Improved 
Film Density, Better Adhesion 
Lower Cost! 

Now, performance-proven Prufcoat 
“A” Series Vinyl has been adapted 
and specifically engineered for the 
modern, cost-saving technique 
hot-spray. Prufcoat Hot-Spray 
gives you greater mil thickness (4-5 
mils single spray pass), im- 
proved film density (no porosity 
pinholing) and better adhesion (to 
primers and even bare metal) 
lower cost per sq. ft. surface. 


New! PRUFCOAT Odorless Chemical-Resistant 
Coatings Eliminate Chemical-Resist- 
ant Painting Odor Problems 
Prufcoat Odorless Chemical-Resist- 
ant Coatings provide high resist- 
ance acids, alkalies, and other 
chemicals. Scrubbable hours 
after application, they withstand 
extensive scouring and cleaning. 
Ideal for use confined, poorly 
ventilated areas. Suitable for appli- 
cation over wood, metal, concrete. 
wrinkling lifting old 
paints. Easy apply, and supplied 


PRUFCOAT New Fast-Dry Primer P-50 Lets 
You Over-Coat Just Two Hours! 
The famous Prufcoat Primer P-50 
now with 2-hour drying action! You 
your complete coating job from 
primer top coat just one day. 
This heavy bodied, rust inhibitive 
oleoresinous metal primer insures 
mils more thickness the 


City 1933 with chemistry. 
also attended Brooklyn Polytechnic 
Institute for two years its chemical 
engineering school. 


Sprayed Metal Base for Paint 
Herbert Ingham, Metallizing Engi- 
neering Co., Inc., Westbury, Mr. 
Ingham has been vice-president his 
company for the past years, gradu- 
ate California Institute Tech- 
nology, his early experience was de- 
sign and miscellaneous 
machinery, including electric motors 
and power transmissions Sterling 
Motors, Inc., and metering equipment 
Robinson Orifice Fitting Co., Inc., 
both Los Angeles. 


(Continued Page 74) 


prime coat alone. Minimum surface 
preparation needed, yet there 
positive adhesion and underfilm 
corrosion control. 


PRUFCOAT “Gloss” Mastic The Perfected 
Vinyl Base Mastic with “Gloss” 
Finish that Improves Chemical Re- 
sistance, Gives Better Appearance. 


This exclusive mastic formulation, 
based vinyl and other chemical- 
resistant resins, gives exceptionally 
heavy build cross-coat spray ap- 
plication, using conventional cold 
spray equipment. Prufcoat “Gloss” 
Mastic provides tough and sub- 
stantial coating over rough and 
hard-to-protect structural ma- 
chine areas. 


Get these Prufcoat winners, en- 
gineered and test-proven solve 
the toughest corrosion problems, 
going bat for you your fight 
against corrosion. Without obliga- 
tion, write today for complete 
information. 


PRUFCOAT 


LABORATORIES 
INCORPORATED 


Sales Office: 42nd Street, 
New York 17, 


Plant: Main Street, 
Cambridge 42, Mass. 


ese great, new Anti-Corrosion products lead the league 
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Tour Niagara Falls Area 


Scheduled for Ladies 


sightseeing tour the Canadian 
and American Falls areas has been ar- 
ranged for ladies accompanying persons 
attending the Northeast Region’s fall 
meeting Niagara Falls, October 31- 
November Included also will other 
points major interest and luncheon 
the Rainbow Room Hotel Brock- 
Sheraton Niagara Falls, Ont. From 
this glass-enclosed room both the Ca- 
nadian and American falls can seen. 
Busses will leave Hotel Niagara 11:30 


POSITIONS WANTED 
and 
AVAILABLE 


@ Active and Junior NACE members and 
Companies seeking employees may run 
without charge two consecutive advertise- 
ments annually under this heading, not 
over 35 words set in 8 point text type. 

@ Advertisements to other specifications will 
be charged for at $10 a column inch. 


Positions Available 


Engineer—Corrosion: Excellent oppor- 
tunity with major oil company located 
the Central States for man who has 
had prior experience cathodic protec- 


tion work bare and coated pipe lines. 
CORROSION, Box 55-26. 


Graduate Electrical Engineer, experi- 
enced maintenance electrical con- 
trols for pipe line pumping equipment 
and the design and installation ca- 
thodic protection systems for pipe lines. 
Travel required. Write Box 22, 
Harrisburg, Pa. 


PLANT EQUIPMENT INSPECTORS 


Senior Inspectors for Company operations 
Saudi Arabia and Company Engineering De- 
partment The Hague, Holland. 


Should graduate engineers with minimum 
eight years experience design inspection 
petroleum processing plants and equipment. 
Five years actual inspection experience nec- 
essary. 


Saudi Arabia will advise operating depart- 
ments code and equipment limitations, de- 
velop inspection methods, supervise and conduct 
inspections. 


The Hague will inspect and approve equip- 
ment and material purchases, advise and assist 
foreign manufacturers comply with United 
States standards and specifications. Salary 
commensurate with experience and training. 


Write giving full particulars and work experi- 
ence either directly the Recruiting Super- 
visor, Arabian American Oil Company, 505 
Park Avenue, New York 22, New York 
CORROSION, Box 55-27. 


Positions Wanted 


Corrosion Engineer—B.S. Chemistry, 
age 28, married, years varied chemical 
and corrosion engineering experience. 
Now employed petroleum production 
corrosion engineering—research, devel- 
opment and application. Seeking greater 
job responsibilities and future opportu- 
nity. CORROSION, Box 55-25. 


ASSOCIATION CORROSION ENGINEERS 


and return about Wednesday, 
November 

Through the courtesy the Hotel 
Niagara and the City Niagara Falls 
Convention and Visitors’ Service 
lounge suite will available for rest 
and recreation. 

Ladies registering for the conference 
also are invited attend the Fellow- 
ship Hour and banquet Wednesday. 


Power Company Official 
Make Banquet Address 


Rob Roy Macleod, Commercial Vice- 
President, Niagara Mohawk Power 
Corp., Buffalo, Y., will the fea- 
tured speaker the 
Northeast Region 
banquet November 
The banquet will 
held the main 
ballroom Hotel 
Niagara, Niagara 
Falls, begin- 
ning 7:30 pm. 

Mr. Macleod, 
native Massa- 
chusetts, lives 
Grand Island, 


and has his business 
offices Buffalo. Buffalo active 
in, officer numerous commercial 
and civic organizations ranging from the 
Buffalo Municipal Research Bureau 
the Council Churches Buffalo and 
Erie County. president the 
Empire State Chamber Commerce, 
Family Service Bureau Buffalo and 
past officer such organizations 
the Niagara Falls Community Chest, 
and Junior Chamber Com- 


merce. 

Island,” history Grand Island 
the Niagara River and was awarded the 
Valley Forge Honor Medal Free- 
dom Foundation for his address the 
annual meeting the Chamber Com- 
merce the United States Washing- 
ton, C., May 1950. 


Macleod 


Membership and Chairman 
Certificates Are Available 


Certificates membership the Na- 
tional Association Corrosion Engi- 
neers and certificates for past chairmen 
regions and sections are now available 
from Central Office, NACE. 
Campbell, executive secretary, said the 
certificates were authorized the asso- 
ciation’s board directors March 

Membership certificates, which meas- 
ure inches, are signed the 
president and the executive secretary. 
They will supplied request 
each, remittance advance. 

Certificates intended for presentation 
regional and section chairmen are 
inches, are made from engraved 
plate and will supplied request 
from the region section, the cost 
classed non-reimbursable ex- 
Certificates may issued 
retroactively desired, The cost these 
certificates $7.50 each. 


The Bibliographic Survey Corrosion 
for the years 1950-51 includes 4454 ab- 
stracts literature topically indexed 
and cross-indexed. 


Vol. 


Nineteen Papers— 
(Continued From Page 72) 


Electrolysis Committee. 

program activities has 
ranged for ladies accompanying 
trants for the meeting. 


August Corrosion beginning mad 
to be helc 
(Continued From Page 73) 
Drainage Current Distribution 
Mr. Parker, who has been engaged the 
corrosion work since 1945, has been 
Rice Institute and registered The 
active several NACE technical 
mittees and conducts Which 
Cathodic Protection Lead Experien 


Illinois Bell Telephone Co., Woods 
has been interested lead shea Co., 
cable corrosion advisory capaci 
for many years. also has Oil anc 
the design several cathodic Thursday 
tion systems. holds bachelor The 
the Western Society Engineers. Pre 
gineer for his company. 
gineer for The Peoples Natural authorshi 


Co., Pittsburgh. Mr. Erickson, 


holds from Hobart College Cathodic 


1947 and MS, University Chicag Factor: 
1943, has been corrosion engineer tions 
his company since 1947, 
chairman the Western and 
Corrosion Committee. 
Organization and Experiences 
Louisville, Ky., Joint Electrolysis Tidal 
mittee, Underground Plant Protection Pipelin 
Paddy Run Power Station, 
Aker and Stuart Gates and 


and Feeding Half Cells 
Aker. Lewis Aker, chemical 
neer, Louisville Gas and Electric 
has attended University 


Meeti 


and ChE For years Regist 
been concerned with corrosion 
lems, principally allied boilers 
feedwater but been involved 
electrolytic corrosion problems ang 
Engineers and NACE. 
Stuart Gates, Division 
Telephone and Telegraph Co., reg 
ville, has been chairman the 
ville Joint Electrolysis deta 
1938 and has supervised 
mitigation work Kentucky 
time. has been interested The 
sity Kentucky, Lexington. ‘osion 


outh 
ecnn 
he 
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Central Region 


Technical Program 
bee e 
Changes Are Listed 
Several changes and additions have 
made the technical program for 
1955 South Central Region meeting 
held October 18-21 the Sham- 
Hotel, Houston. The prin- 
change the dropping the pre- 
planned Roundtable discussions 


Recirculated Water Symposium— 
Thursday, October 20, beginning 
The following papers have been 


numer. 
ol, 
Factors ther Than Mineral Content 
Which Determine the Corrosiveness 


tional Corp., Chicago, 


Experience with Silicate Corrosion 
Inhibitur Cooling Water John 
Chicago Woods and Beecher, Drew 


Co., New York City. 

1 

Oil and Gas Production Symposium— 
lor pm. The following title paper pre- 
viously scheduled has been substituted: 


New Material for the Cor- 
rosion Engineer Clark, Alco 
Products, Inc., Dunkirk, 


Cathodic Protection Symposium— 
21, beginning p.m. The fol- 
lowing papers have had change 
authorship: 


Cathodic Protection Rectifiers: Some 
eer tions and Design Ray Wain- 
ently wright, University Illinois, Urbana 
ylvania and Earl Newmeyer, Good-All 


Electric Mfg. Co., Ogallala, Neb. 

Application Cathodic Protection 
Tidal Pipe Line Co., Joinerville, Texas. 


Corrosion Group Discussions 
will held from a.m. noon October 


with two discussion leaders each 


group. 


Registration for Houston 
Meeting Opens Oct. 


for the October 18-21 
Houston October 18-21 will open Mon- 
day evening. Registration fees $10 for 
men and for women will accepted 
all day Tuesday, Wednesday and Thurs- 
day and Friday morning. 

The registration desk will the 
Shamrock-Hilton the hotel’s conven- 
desk. The official pro- 


sity 


for 
ber 


Louis will available there containing 
detailed schedule events and ab- 

that 


The number authors listed 
Bibliographic Survey Cor- 
published the NACE 4047. 


NACE NEWS 


Variety Entertainment 


Scheduled for Meeting 


Entertainment scheduled during the 
October 18-21 meeting South Central 
Region Houston follows: 

Ladies—A hospitality room will 
available all day Tuesday, Wednesday 
and Thursday. Entertainment planned 
includes coffee, luncheon style 
show. 

Pool Side Buffet—Includes entertain- 
ment Roving Troubadors, magician 
and Shamrock Corkettes. 

Anniversary Party—A dance and mid- 
night breakfast will held the Em- 
erald Room the Shamrock Thurs- 
day, celebrating the Tenth anniversary 


Regional Past Chairmen 
Will Get Certificates 


Certificates will presented eight 
past chairmen South Central Region 
noon Octber meeting during the 
region’s 1955 session the Shamrock- 
Hilton Hotel, Houston. This one 
the events the luncheon which will 
have Frank Whitney, Monsanto 
Chemical Co., St. Louis, NACE presi- 
dent principal speaker. 

Scheduled receive certificates are: 
Horne (1947); Donald Good 
(1948); Nathan Schofer (1949); 
Statham (1950); George Mills (1951); 
(1953) and Bilhartz (1954). Wives 
will accept certificates for Messrs Good 
and Mills, both deceased. 


management... 


What the real worth 
Cathodic Protection? 


The real worth cathodic protection depends primarily upon 
its after installed. Inadequately designed 
improperly installed systems will not the job. Savings 
your corrosion control costs can best obtained with experi- 
enced corrosion engineers working with your staff. 


Successful cathodic protection requires careful investigation 
and correct interpretation all factors affecting the corrosion 
any buried submerged you use Electro 
Rust-Proofing cathodic protection services, you are assured 
background years experience survey, design and in- 
stallation cathodic protection systems. 


Your now—will bring our engineers 
discuss your corrosion control program—without obligation, 
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Topics and Speakers 


SIX PAST CHAIRMEN and the current chairman North Texas Section received chairmen 

certificates section meeting Fort Worth September 12. They are (left right) Tom 

Statham (1948-49); Guy Crawford (1950-51); Bilhartz (1951-52); Spalding, Jr. 

(1953); Gordon Meek (1954); Paul Fleming (1955). (K. (1949-50) was absent 
when this photograph was taken.) 


Certificates Awarded Fort Worth Ceremony 


Approximately members and guests 
attended the September meeting 
North Texas Section Cattlemen’s Res- 
taurant, Fort Worth. brief talk the 
history the section was given Paul 
Fleming. Chairman and 
men certificates were presented the 
following persons appreciation their 
work: 

Tom Statham, Magnolia Pipe Line 


REEZE 
Backfill for 
Anodes 


Ideally suited for use with anodes. Has 
high carbon content and comes 


ANODES 

MAGNESIUM ANODES 
CEC RECTIFIERS 
ELECTROLYSIS SWITCHES 


Wholesale 
Coke Supply 


Company 
Box 
MT. OLIVE, ALABAMA 


Co., Dallas, Chairman 1948-49; 
Wahlquist, Southern Union Gas Co., 
Dallas, Chairman 1949-50; Guy Craw- 
ford, Service Engineers, Inc., Fort Worth, 
Chairman 1950-51; Bilhartz, Pro- 
duction Profits, Inc., Dallas, Chairman 
1951-52; Spalding, Sun Oil 
Company, Dallas, Chairman 1953; 
Gordon Meek, Metal Goods Corp., Dal- 
las, Chairman 


Persons Responsible for 
Houston Meeting Named 


Among the persons responsible for 
the 1955 South Central Region meeting 
Houston are: 

Richey, Cathodic Protection 
Service, Houston, general chairman. 

Caldwell, Humble Oil Ref. 
Co., Houston, assistant the general 
chairman. 

Morris, Monsanto Chemical Co., 
Texas City, technical program chairman. 

Wade, Transcontinental Gas 
Pipe Line Co., Houston, arrangements. 

Blanchard, Houston Natural 
Gas Co., finance. 

Stegner, Tennessee Gas Trans- 
mission Co., Houston, entertainment. 

Ira Mayhew, Houston, publicity. 

Clemens, Dow Chemical Co., 
Houston, registration. 

Mr. and Mrs. Kelly, Mavor- 
Kelly Co., Houston, ladies’ program. 

Simpson, Jr., United Gas Corp., 
Houston, printing. 

Riordan, Rio Engineering Co., 
Houston, properties. 


Detroit Section Meeting 


The annual social meeting the De- 
troit Section was held September 
the Walker Distillery Walkerville, 
Ontario, 

Approximately members and their 
Wives viewed movie showing the proc- 
ess producing whiskey and heard 
brief discussion corrosion problems 
tour the distillery and climaxed with 
smorgasbord. 


Named for Berkeley Course 


9-10:20 am—Metallic Linings for Corro- 


3:30-5 Protection the 


vance will taken the firs 
ing November 14. The fee Fur- 
ther information may had from De- 
Activities, University Ex- 
tension, Berkeley Cal. 


Marine Corrosion Course 


sion and Fouling Problems 
plated the University Ca! forma 
its Jolla campus. 


Petroleum, Chemical 
Industry Problems 
Topics 


tentative outline the 3-day 
Course Corrosion Problems 
eley, Cal. has been prepared. The shor 
course being given November 
fornia Berkeley cooperation with 
the Western Region, National 
ately precedes the region’s fall meeting 
San Francisco November 

The subject matter the course 
related the petroleum and chemical 
industries. 

The tentative program released for 
publication Prof. Cornet, 
versity California, Berkeley, 
follows: 

Monday, November 
8-8:45 am—Registration. 
8:45-9 am—Welcome. 
9-10:20 am—Equipment Inspection 

Process Plants, Edward Tandy, 

Standard Oil Company California, 

Segundo. 

Process Plants, Whitney, Jr, 

Monsanto Chemical Co., St. Louis. 
1:30-3:20 pm—Handling Sulfuric Acid, 

Hafsten, Standard Oil Company 

(Indiana), Whiting. 

3:30-5 pm—Handling Caustic, 

Puckett, The Dow Chemical Co, 

Pittsburgh, Cal. 


Tuesday, November 

9-10:20 am—Furnace Stack Corrosion, 
Dean Burgan, Electric Steel 
Co., Portland, Ore. 

10:30-12 noon—High Temperature Prob- 
lems Process Plants, John 
Rutherford, The Babcock and Wilcox 
Co., Beaver Falls, Pa. 

1:30-5 pm—Special Metallurgical Prob- 
lems, Nelson, Shell Develop- 
ment Co., Emeryville, Cal.; 
Co., Inc., Wilmington, Del. 


Wednesday, November 


sion Protection, Artese, Shell Oil 
Company, New York. 

10:30 am-12 
ings for Corrosion Protection, Ray- 
mond Seymour, Loven Chemical 
Co., Newhall, Cal. 

1:30-3:20 pm—Cooling Water Problems, 
Charles Dillon, Carbide and Car- 
bon Chemicals Co., Texas City, 


Process Industries, George Works, 


Union Oil Co. Cal., 


Registrations will accepted ad- 
meet- 


October, 
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NACE NEWS 


You get these 


extra advantages 


with 


HIGHEST SHOCK-IMPACT RESISTANCE 
... Made tough chloride 
film laminated butyl rubber, Plico- 
flex Tapes offer the extra protection 
more-than-double 
gether with resiliency which prevents 
damage during backfilling operations. 


INCREASED SOIL STRESS RESISTANCE 
Here’s added bonus created 
the unique Plicoflex con- 
struction...available only Plicoflex! 


sketch below shows how the outstand- 
ing cold-flow properties the butyl 
rubber provide perfect seal the 
helix the spiral overlap. Air and 
moisture are literally squeezed out... 
can’t get migrate 
under the protective coating. 


PERFECT SEAL AT 
HELIX OF SPIRAL, POLYVINYL CHLORIDE FILM 


BUTYL RUBBER 


— 


TRADE 


Good jobber territories are still 
available... inquiries invited 


flex sets quickly. Exhaustive tests 
show that within two weeks after ap- 
plication, Plicoflex “cures” form 
inseparable bond the pipe, even 
irregular surfaces. Moreover, the tape 
itself will not delaminate use. 


UNIFORM THICKNESS...Rigid factory 
inspection assures the user that the 
Plicoflex system coatings will 
uniform quality and 
ness. Thus the user knows can 
depend give equal all- 
over protection. 


SELF-HEALING PROPERTIES...The cold- 
flow characteristics butyl rubber 
provide another bonus, flowing into 
and sealing holidays that may occur 
the tape film due mechanical 
damage. 


BUILT-IN Available 
black, white, and brilliant colors, 
Plicoflex Systems provide virtually 
maintenance-free method color 
coding for above-ground plant instal- 
lations. painting required the 
color the tape! 


INC. 


1566 East Slauson Avenue, Los Angeles 11, Calif. * Logan 8-4335 
5830 Harvey Wilson Drive, Houston, Texas * WAlnut 8-3343 


LOW COST... Unique Plicoflex appli- 
cation systems cut coating manpower 
requirements minimum. You 
benefit from lower first cost well 
lower maintenance costs. 


duced thoroughly tested formulae 
and rigidly inspected for quality and 
uniformity, Plicoflex adhesive prim- 
ers are available suit practically 
every normal requirement. 


10. Plicoflex systems 
have been engineered and produced 
men long experienced corrosion 
protection pipelines. This our 
primary interest not by-product 
other interests. 


Let your Plicoflex repre- 
sentative show you how 
you can put these PLICO- 
FLEX PLUS VALUES work 
for today! write 
for Plicoflex Data File. 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


Programs Announced for 
Seven Dinner Meetings 
Southwestern Ohio Section 


Programs have been arranged for 
seven meetings Southwestern Ohio 
Section Shuller’s Restaurant, Read- 
ing, Ohio. All meetings start 6:30 
with cocktails. The December inspec- 
tion trip will exception, starts 
2:30 Cincinatti Milling Machine 
Company auditorium. After the trip the 
dinner meeting will held Shullers. 

The schedule follows: 

Oct. 25—Scope Corrosion Engi- 
neering, Maitland, American Tele- 
graph and Telephone Co., New York, 


Nov. 29—Illustrations Corrosion, 
Fontana, Ohio State University, 
Columbus. 

Dec. 6—Inspection trip and corrosion 
film, Cincinatti Milling Machine Co. 
Dinner and meeting follow Shuller’s 
Restaurant, Reading. 

Jan. 31—Causes Corrosion—Part 
Cincinatti. 

Wm. Spurgeon, General Electric Co. 

Mar. 27—Methods Corrosion Con- 
trol, Frederick Fink, Battelle Memorial 
Institute, Columbus. 

April 24—Panel Discussion: Protec- 
tive Coatings. Atmospheric Coatings, 
Cliff Weymiller, Procter Gamble Co.; 
Underground Coatings, George Pember- 
ton, Cincinatti Gas and Electric Co.; 
Ceramic Coatings, William Barrows, 
Barrows Porcelain Enamel Co. 


CERTIFICATES 
MEMBERSHIP 
NACE 


Certificates membership the Na- 
tional Association Corrosion Engineers 
will issued request each, 
remittance The certificates, 
which measure inches, are 
signed the president and executive 
secretary the association. 


CERTIFICATES for 
PAST CHAIRMEN 
REGIONS 

and SECTIONS 


size, prepared from engraved plate, 
are available for issuance regional 
and sectional chairmen. They will 
supplied request the region 
section $7.50 each paid the 
region section, the cost classi- 
fied non-reimbursable expenditure. 


Address Orders 


Campbell, Executive Secretary 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


1061 Bldg., Houston Texas 


Six Meetings Planned 
Cleveland Section 


Cleveland Section has scheduled pro- 
grams for six meetings during the re- 
mainder this year and through May 
1956. New officers effective with May 
1955 are follows: Weast, Case 
Institute Technology, chairman; 
Schwalm, Ohio Bell Telephone Co., vice- 
chairman; Hose, Lindsay Wire 
Weaving Co., secretary-treasurer, all 
Cleveland. 

The program follows: 

October 11—Corrosion Internal Com- 
bustion Engines Dr. Aseff. 

November 8—Case History Cathodic 
Protection Installation Bernard 
Husock, Harco Corp. 

January 10—Joint meeting with The 
Electrochemical Society. 

February 14—Corrosion Military In- 
stallations Col. Lindsay Apple- 
gate, Army Corps Engineers, 
Omaha. 

April 10—Corrosion the Petroleum 
Industry Mills. 

May 15—Stress Corrosion 
Harwood, Office Naval Research, 
Washington, 

All meetings except the April meeting 
will held Hotel Manger. 


Chicago Section Schedules 
Programs for Meetings 


Seven meetings have been scheduled 
Chicago Section beginning with 
October session. All meetings are 
Chicago Engineers’ Club, 315 South 
Federal St., Chicago. The schedule 
follows: 

October 18—Burke Douglas, Dow 
Chemical will speak Develop- 
ment Galvomag Anodes and Their 
Uses, 

November 15—C. Munger, Amer- 
coat Corp. will discuss Corrosion and 
Design. 

January 17—C. Samans, Standard 
Oil Research Laboratories will discuss 
Corrosion Measurements. 

February 21—M. Fontana, Ohio 
State University will discuss Various 
Approaches Corrosion Problems. 

March 20—D. Glass, Pure Oil Com- 
pany will discuss Survey Pipeline 
Coating Practices and Protection Costs. 

April 17—E. Moorman, Interna- 
tional Harvester Co. will discuss Eco- 
nomic Control Corrosion Under 
Mildly Corrosive Conditions, 

May 15—F. Whitney, Jr., Mon- 
santo Chemical Company will speak 
Use Plastics Solve Corrosion Prob- 
lems Industry. 


Seymour Paper Data 
Atlas Mineral Products Co. 


Data, charts and photographs included 
the article “Plastic Pipe for Under- 
ground Structures,” Seymour, 
published July issue, were 
made available the Atlas Mineral 
Products Company, Mertztown, Pa. 


Corrosion available subscription 
basis non-members NACE. 


More than 1400 copies Corrosion are 


mailed monthly addresses outside the 
United States. 


Greater Boston Section 
Will Meet Brookline 


Meetings Greater Boston Section 
are planned held Hotel Beacons. 
field, Brookline, Mass. follows: 


December 7—Ceramic Coatings 
Cannistraro, The Bettinger 


February 8—Corrosion Light 
pany America. 

May 2—Organic Coatings, Kenneth 
Tator, Kenneth Tator Associates, 


Officers the section effective July 
are Murray Jacobson, 
Arsenal Laboratories, Watertown, Mass, 
chairman; Edward Rue, Boston 
son Co., vice-chairman; Wayne Kel- 
ler, National Research Corp., Canibridge, 
Mass., secretary-treasurer. 


Genesee Valley Section 
Sessions Start October 


Six meetings have been planned 
Genesee Valley Section with 
October 18. Information available 
these meetings has been fol- 
lows Priest, The Pfaudier 
Rochester, secretary-treasurer the 
section: 

October 18—German Club. table 
discussion about aluminum archi- 
tectural uses. 

November 14—Joint meeting with Amer. 
ican Society for Metals. Subject not 

January 17—German Club. Tentative: 
Electroless plating. 

February 15—Joint meeting with Ameri- 
can Institute Chemical 
Subject: Kel-F coatings. 

March 20—German Club. Subject not 
decided, 

April 17—German Club. Annual business 
meeting. Motion picture. 

Assuming office July addition 
Mr. Priest were: Carter, East- 
man Kodak Co., Rochester, chairman; 
Atkin, Rochester Gas Electric 
Corp., Rochester, vice-chairman, 


New Officers Take Over 
Pittsburgh October 


William Renshaw, Allegheny Lud- 
lum Steel Corp., Brackenridge, takes 
over the chairmanship Pittsburgh Sec- 
tion October the same time the 
other offices the section will as- 
sumed follows: Royston, Roys- 
ton Laboratories, Inc., Blawnox, Pa. 
Kee, Aluminum Co. America, New 
Kensington, Pa. becomes secretary. and 
Wallace Cathcart, Tank Linings 
Corp., Pittsburgh, starts another term 
treasurer. 

Meetings have been scheduled fol- 
lows Mellon Institute, Oakland, 
October November December 
May 


Board Meeting Scheduled 


Business South Central will 
the region’s board trustees 
day, October 19. The luncheon will 
held the Shamrock-Hilton Hote! 
ing the region’s 1955 annual 
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Coatings Impco bleach washers were from BAKELITE 


equipment Resins Socony Paint Products Company, Metuchen, 


THEY KNOW HOW pays specify coatings formulated with BAKELITF Resins 


gets corrosion protection 


How did the new pulp and paper plant 
Bowaters Southern Paper Corpora- 
tion, Calhoun, Tenn., make sure min- 
imum maintenance for bleach washers 
and other equipment? 

They used coatings based 
Brand Vinyl Resins. 

The reason well known. Wherever 
you find severe service conditions due 
chemicals, gases, abrasion and other 
normally destructive agents, coatings 

made with BAKELITE Resins have dem- 
onstrated excellent durability and ex- 


tended service with minimum mainte- 
nance that means greater economy. 
Pulp and pa- 
per plants re- 
quire just that 
kind coating service. You’re still 
money ahead when you specify coat- 
ings based Resins, even 
when conditions aren’t severe. Why 
not get the facts sending for 
names suppliers and free copy 
our booklet “BAKELITE Resin Coatings 
for Industry.” Write Dept. GN-33. 


SPECIFY COATINGS 
BASED 


BAKELITE 


Vinyl, Epoxy, Phenolic Styrene 


RESINS for COATINGS 


BAKELITE COMPANY, Division Union Carbide and Carbon Corporation East 42nd Street, New York 17, 


The term and the Trefoil Symbol are registered trade-marks UCC 


i 
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North Texas Section Plans 
Variety Subjects 


wide variety subject matter 
scheduled covered eight meet- 
ings planned North Texas Section 
beginning with October 
which will addressed Malcolm 
Mitchell, Director Research, Reilly 
Tar and Chemical Co., the subject 
“Pipeline The meeting will 
held Dallas. 

Other meetings scheduled are, some 
with unconfirmed programs subject 
change: 

November 7—Dallas. Wrought Iron 

Corrosion, 


December 5—Fort Worth, Instrumenta- 
tion for Corrosion Measurements 
Bethel Bond, Cathodic Protection 
Service. 

January 9—Dallas. What’s What 
Plastics Thornton, Atlantic 
Refining Co. 


February 6—Dallas. Cathodic Protection 
Ground Beds Pool, Magnolia 
Pipe Line Co. 

March 5—Fort Worth. Submerged Com- 
bustion Walter Hart, Gulf Oil 
Corp. 

April 2—Dallas. 


May—Dallas. Annual picnic. 


Sabine-Neches Programs 
Center Petroleum 


Programs scheduled Sabine-Neches 
Section during the next seven months 
are concerned principally with corrosion 
problems the petroleum industry. All 
meetings are scheduled tentatively 
held Orange. 


The schedule follows: 


October 27—External and Internal Coat- 
ings Storage Tanks Crawford 
Chaisson, Cities Service Corp., Lake 
Charles, La. 

December 8—Panel Discussion Re- 
finery Corrosion Problems. Chris Mur- 
ray, Pure Oil Company, Port Neches, 
Texas, moderator. 

January 19—Copper Base Alloys. 
Wafer, Ohmstede Machine Works, 
Beaumont. 

February 23—Corrosion Problems 
High Speed Rotary Compressors 
Hardgroder, Mathieson Chemi- 
cal Corp., Lake Charles, La. 

March 29—Panel Discussion Plant 
Painting Problems. Vernon Brown, 
Columbia-Southern Chemical Corp., 
Lake Charles, La., moderator. 

April 26—Corrosion Problems the Gas 
Industry, Joe Waterfield, United Gas 
Corp. 

May 24—Social program. 


Philadelphia Section 
Have Panel October 


Philadelphia Section will meet Friday, 
October the Poor Richard Club 
Philadelphia. 

round table discussion planned, 
with the panel consist Ben- 
nett, Socony Mobil Oil Company; Rob- 
ert Pope Bell Telephone Company; 
Nemours; Charles Dillon, Carbide 
and Carbon Chemical Company; 
Payne, Electro Chemical Engineering 
Supply Company. 


CORROSION 


Looking Forward 
NOVEMBER ISSUE 


Articles scheduled for publication 
the November Technical Section 
Corrosion are: 


The Corrosion Behavior Aluminum 
Hugh Godard, Aluminium Labora- 
tories, Ltd., Kingston, Ont. 


Control Couples Developed Water 
Systems Hatch, Calgon Inc., 


Corrosion Lead-Lined Sulfuric Acid 
Cotton Laboratories, 


Electrochemical Studies the Hydrogen 
Sulfide Corrosion Mechanism Scott 
Ewing, Carter Oil Company, Tulsa. 


Note the Value Ammonia Treat- 
ment for Tank and Casing Annulus 
Rogers, Gulf Oil Corp., Houston. 


Use Ammonia Prevent Casing Cor- 
rosion Greenwell and Radio 
Loncaric, Atlantic Refining Co., Dallas 
and Harry Byars, Fort Worth. 


Technical Committee Report. Part 
Term Strengths Reinforced 
Plastics Determined Creep 
Part 2—Microscopic Exami- 
nation Test Method for Rein- 
forced Plastic Pipe Boggs, 
Fibercast Corp., Sand Springs, Okla.; 
Ganahl, Spiral-Glass Pipe Co., 
New Brunswick, J., and 
Bradley, Shell Oil Co., New York. 


Memo Protecting Pipe Type Cables 
Kulman, Consolidated Edison 
Co. New York, 


Carolinas Section Meeting 
Due Late November 


meeting has been scheduled for late 
November Carolinas Section. The 
exact date and program have not been 
determined. 

The following have been elected per- 
manent officers: Robert Williams, 
Celanese Corp., Charlotte, C., chair- 
man; Rodney Teel, The International 
Nickel Co., Inc., Harbor Island, 
vice-chairman and William Burnett, 
Southern Bell Telephone and Telegraph 
Co., Charlotte, C., secretary-treasurer. 

The section was organized earlier 
the year and approved April 
the Southeast Region board gov- 
ernors. 


Surface Potentials Topic 
First Tulsa Session 


Tulsa Section plans four meetings, all 
the Mayo Hotel, Tulsa beginning with 
October session surface poten- 
tials. Other meetings scheduled are: 
November 28—Corrosion clinic cover: 

Coatings, rectifiers, inhibitors, galvanic 

anodes. 

December 26—Christmas party. 


January 23—Protective coatings. 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


Cement Lined Pipe Topic 


Permian Basin Meeting 


Basin Section held the Lincoln 
and guests heard Kemper 
Permian Enterprises, Inc., speak 
“Cement Lined Pipe, Its History, Ap- 
plication and Construction.” 

Following Mr. Kemper’s talk, meet. 
ing the chairmen the various 
mittees directing the Sixth 
Corrosion Tour was held. 


Montreal Elects New 
Officers for Section 


The following have been elected offi- 
cers Montreal Section for the 
season: Papineau, Dearborn 
Chemical Company, chairman; 
Dempster, Aluminum Company Can- 
ada Limited, vice-chairman; 
Phillips, McColl-Frontenac Oil 
Limited, secretary-treasurer. All are 
Montreal. 


Vancouver Section Mecting 


Plastics for Corrosion Ap- 
plications will discussed Dr. Ray- 
mond Seymour, Loven Chemical 
Newhall, Cal. the October niceting 
Vancouver 


Larrabee, Seagren Named 
Delegates ISCC 


Larrabee, chairman the Tech- 
nical Practices Committee and 
Seagren, Mellon Institute Industrial 
Research have been appointed NACE 
delegate members the Inter Society 
Committee for the year 1955- 
1956. 


Some Lecturers Listed 
For Illinois Course 


Some the lecturers who will par- 
ticipate the University Illinois 
short course corrosion December 5-9 
have been named. The course, held 
the university Urbana, will 
limited consideration cathodic pro- 
tection and associated subjects, Only 
registrants will accepted. 

Those named lecturers are Norman 
Hackerman, University Texas; Mar- 
shall Parker, Houston; Uhlig, 
Massachusetts Institute Technology 
Corrosion Laboratory. 

ward, professors University 
nois also are acting the short course 
staff. 


Corrosion Show Contracts 


The 1956 NACE Corrosion 
held the Hotel Statler New 
York, March 12-16, will occupy the 
ballroom, the East Room, West 
Rotunda, Georgian Room and Georgian 
Room Foyer, There will 123 
booths available. 

Contracts and floor plans ex- 
hibit area may obtained ting 
Campbell, Executive ary, 
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NACE NEWS 


ORLENE* cathodic protection cable available sizes 
No. AWG through No. 4/0 AWG with either copper 
aluminum conductor. manufactured with poly-ethylene 
insulation and over-all chloride sheath (Type 
CPS-OR1) for additional mechanical protection and flame 
resistance; where desired, with extra-heavy wall 
all-polyethylene insulation (Type CPS-OR2) alternate 
the insulated and sheathed construction. 

The polyethylene insulation provides high degree 
resistance the electro-osmosis effects encountered 
D.C. service wet locations. also offers high impulse 
strength against voltage surges plus high resistance 
attack oils, most chemicals, oxidation, and weathering. 
These characteristics make ORLENE most desirable for 
cathodic protection installations petroleum refineries, 
tank farms, and chemical plants where contaminated soil 
conditions are prevalent. 


FIRST LINE 
MATERIALS INCLUDE: 


Duriron Anodes 

Dow Magnesium Anodes 
American Zinc Anodes 

CPS Graphite Anodes 

Good-All Rectifiers 

Scotchrap Tape Coatings 

Betzel Tapesters 

Maloney Insulating Materials 
Erico Cadweld Welding Materials 
Fisher M-Scope Pipe and Cable Locators 
Detectron Pipe Locators 

Wahiquist Pipe Locators 

CPS Graphite Anode Backfills 

Homco and Barada and Page Backfills 
Agra and CPS Meters 

Associated Research Resistivity Meters 
Rubicon Potentiometers 
Pearson Holiday Detectors 
Holloway Shunts 

Rome Direct-Burial Cable 
Ditch-Witch Trenchers 


cathodic 


service 


Everything the cathodic protection field 
from insulating washer turnkey contract installation. 


Offers These 


Advantages: 


LOW COST 


LIGHT WEIGHT 


HIGH RESISTANCE OILS, 
CHEMICALS AND WEATHERING 


EXCELLENT AGING CHARACTERISTICS 


HIGH RESISTANCE D.C. 
ELECTRO-OSMOSIS EFFECTS 


EASY SPLICE AND TERMINATE 
HIGH ELECTRICAL IMPULSE STRENGTH 


AVAILABLE EITHER COPPER 
ALUMINUM CONDUCTOR 


DEPOSIT, NONRETURNABLE REELS 


OFFICES LOCATED 
HOUSTON 
P. O. Box 6387 
(4601 Stanford Street) 
Houston 6, Texas 
JAckson 2-5171 


TULSA 
310 Thompson Building 
Tulsa 3, Okla. 
CHerry 2-9857 


NEW ORLEANS 
1147 Annunciation 
CAnal 7316 


New Branch Office in 
CORPUS CHRISTI 
1522 So. Staples 
TUlip 3-7264 


DENVER 
(Golden) P. O. Box 291 
CRestview 9-2215 
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You Can See Why 


SARAN LINED PIPE 


CUTS CORROSION COSTS 


Corrosion resistant Saran Pipe swaged into steel your answer downtime losses. 


Saran lined pipe, fittings and valves are built convey 
acids, alkalies and other corrosive liquids low over-all 
costs. The durable inner lining eliminates shutdowns due 
corrosion and forms snug, tight-fitting joints that 
prevent leakage. 

Saran lined pipes, fittings, and valves are easily and inexpen- 
sively They are cut and threaded the field with 
any standard pipe fitter’s tools. Because saran lined pipe’s 
rigidity, even long spans require minimum support. 


SOME THE MANY 
INSTALLATIONS USING 


SARAN LINED 


STEEL PIPE 


Saran Lined Pipe is manufactured by 
THE DOW CHEMICAL COMPANY, 
MIDLAND, MICHIGAN 


large chemical company uses this installation 
convey demineralized water. has perfect record 
keeping the water free contamination for five years! 


your operation requires the conveying corrosivs 
liquids, and downtime losses are troubling you, investi- 
gate saran lined pipe, fittings, and valves today. For further 
information, contact the Saran Lined Pipe Company, 


2415 Burdette Avenue, Ferndale 20, Mich. 


RELATED SARAN Saran rubber tank 


lining Saran rubber molding stock Saran tubing 
and fittings Saran pipe and fittings. 


Saran lined pipe used for conveying acid 
at temperatures from 20° to 90°C., has had no u: sched- 
uled interruptions due to corrosion for over two years! 
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Corrosion Papers Among 


Scheduled AWS 


Numerous applications and advances 
will considered during the 
October 17-21 National Fall Meeting 
the American Welding Society Phila- 
More than papers covering 
carbon metal arc weld- 
ing; advances welding titanium and 
molybdenum and application welding 
piping, pressure vessels, 
and other structures will 
given. 

Among the papers are: 

Effect Preheating Stress-Cor- 
rosion Cracking Steel Weldments 
DeGarmo and Cornet, Uni- 
versity California. 

Backing Ring Elimination Permits 
Ultrasonic Testing and Avoids Crack- 
ing Piping Welds Wilfred 
Pollock, Wisconsin Electric Power Co. 

Permeability and Crack Sensitivity 
Stainless Steel Welds John Lang 
and Charles Wright, Jr., Lukens Steel 
Company. 

man, Linde Air Products Co. 

Resistance Welding Ductile Joints 
Commercially Pure Titanium Robert 
Wickham, Marquardt Aircraft Co. 

The Practical Approach the Weld- 
ing Stainless Steel Pressure Vessels 
Frederick Clash, Jr., Link Belt 
Company. 


Many Items Corrosion 
Interest FPVPC Agenda 


Among the papers presented 
during the October 3-5 33rd Annual 
Meeting the Federation Paint and 
Varnish Production Clubs are the fol- 
lowing: 

Effect Modifiers the Chemical 
Resistance Vinyl Films North- 
western PVPC. 

Some Aspects Polyvinyl Paint For- 
mulations CDIC Paint and Varnish 
Production Club. 


Result Researches the Belgian 

Corrosion (Protective) Committee 
Dr. Daniel Bermane, Head, Cor- 
Study Commission, Brussels, 
elgium. 


meeting the PVPC corrosion 
committee will held 12:30 
October round table discussion 
Committee will given Dr. 
Joseph Tomecko, chairman 10:30 
October 

Four Bibliographic Surveys Cor- 
have been published NACE 
covering literature published the 
years 1945-51 inclusive. 


General 


Australian Inter Society 
Liaison Committee Formed 


Inter Society Liaison Committee 
has been named the Australian Asso- 
ciation for Corrosion Prevention with 
Brewer, Metallurgy Dept., Swin- 
burne Technical College, Melbourne, 
chairman. 

The corrosion prevention association 
was organized recently promote co- 
operation governmental and industrial 
organizations relation corrosion and 
its mitigation and promote interest 
corrosion control promoting lectures, 
symposia and publications relating 
corrosion control. 


Case Institute Offers 
Corrosion Related Theses 


Among the abstracts theses sub- 
mitted during the 1954-55 year par- 
tial fulfillment the degree doctor 
philosophy and master science 
Case Institute Technology are some 
related corrosion phenomena. Copies 
complete theses may obtained 
microfilm form $1.50 per thesis from 
Supervising Librarian, Case Institute 
Technology, Cleveland, Ohio. 

Titles and authors theses cor- 
rosion importance are: 

Scaling Zirconium Elevated 
Temperatures Domenick Garibotti. 

Ductility Steels with Different 
Amounts Hydrogen Toh. 


Hopkinson Elected 


Lubrication Engineers 


Hopkinson, president Penn- 
Petroleum Corp., Detroit, has been 
elected president the American So- 
ciety Lubrication Engineers. 
Deutsch, Trabon Corp., Cleveland, was 
elected vice-president large; 
Booser, General Electric Co., West 
Lynn, Mass., new secretary and 
Fowler, Jr., Pure Oil Co., Chicago, 
treasurer. 


Raborn Will Lecture 


Robert Aborn, Director Re- 
search Laboratories, United States 
Steel, Kearney, J., has been selected 
deliver the Edward DeMille Camp- 
bell Memorial Lecture October 
immediately following the annual meet- 
ing the American Society for Metals. 


Empire Council Canada 


The 1957 Empire Council Mining 
and Metallurgical Institutions Congress 
will held Canada invitation 
the Canadian Institute Mining and 
Metallurgy. 


Australian Corrosion Symposium Papers Listed 


Eight Organizations 
Join Melbourne 
University Program 


Eight commercial and government or- 
ganizations are cooperating the 1955 
Symposium Corrosion held 
November 28-December University 
Melbourne, Australia. The organizers 
are, besides the university, The Institu- 
Royal Melbourne Technical College, 
Royal Australian Chemical Institute 
(Victorian Branch), Australian Institute 
Metals (Melbourne Branch), Society 
Chemical Industry (Victoria), Aus- 
tralian Institute Mining and Metal- 
lurgy (Victorian Branch) and Australian 
Association for Corrosion Prevention. 

Copies proceedings are expected 
available from Hon. Secretary, 
Symposium Corrosion, Metallurgy 
Dept., University Melbourne, one 
pound, shillings per copy. 

The tentative program follows: 
Introductory Paper—Cost Corrosion 

Worner, Melbourne Uni- 

versity. 


Fundamentals 

bar, Royal Melbourne Technical Col- 
lege and Stephens, 

Anodic Inhibitors Hoar, Cam- 
bridge University. 

Contribution Thermodynamics 
Corrosion Theory Pourbaix, 
Belgian Centre Study Corrosion. 

Corrosion Reaction Rates 
Willis, Melbourne University. 

Corrosion and Stress Evans, 
late Cambridge University. 

High Temperature Oxidation Mills, 
Aeronautical Research Laboratories. 
Denholm, South Australian School 

Mines. 

Design and Interpretation Corrosion 
Tests LaQue, International 
Nickel Co., U.S.A. 


Prevention 
Paint Formulation and Selection for At- 
mospheric Exposure Rischbieth, 
Defence Standards Laboratories. 
Cathodic Protection Waite, 
Hughes and Co., England. 
Inhibitors with Special Reference Re- 
Circulating Cooling Waters 
Ride, Defence Standards Lab. 
Temporary Corrosion Preventives 
Kuster, Defence Standards Lab. 
Vapour Phase Inhibitors Cox 
and Kuster, Defence Standards 
Laboratories. 


Buried and Immersed Corrosion 
Theoretical Aspects Soil Corrosion 
Lorking, Aeronautical Research 
Laboratories. 
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Australian Corrosion— 
(Continued From Page 83) 


Stray Current Electrolysis Victoria 
Dunn, Electrolysis Commit- 


tee. 

Corrosion Problems the Marine Field 
Laurie, Dept. the Navy. 

Biological Organisms and Corrosion 
Board Works. 


Corrosion Industry 
Protection Aircraft Structures 
Arblaster and Thompson, Comm. 
Aircraft Corp. 
Weiss and Wells, Standard Vac- 
uum Refining Co. 


Boas, Commonwealth Oil Refineries. 


Chemical Aspects Corrosion Preven- 
tion the Power Station Water-Steam 


Cycle by: Johnson, State Electricity 
Commission. 
Special Problems Design and Mainte- 


nance Plant McMahon, State 
Electricity Commission. 


Corrosion Boilers Cooling Zinc Con- 
centrate Roaster Gases Forster 
and Gordon, Electrolytic Co. 

Problems the Production Nuclear 
Harwell. 

Corrosion the Chemical Industry— 
the Role Microstructure Alloys 
Caney and Henshall, Im- 
perial Chemical Industries Ltd. 


Right, 


there's whale difference 
between coal tar and asphalt for 


“Last time talked, old timer, you told pipe coatings manu- 
factured from coal tar pitch were better than asphalt. few days 
ago had the chance see the big difference with own eyes. 
had patch line that was coated with asphalt and glass fiber. 
Water had gotten through the wrapping and permeated the 
coating. The asphalt had lost its bond with the pipe—which learn 
one the weak points using asphalt for coating. just 
stick the pipe like coal tar pitch does. Water will get 
through asphalt where won’t with coal tar pitch. 

“Another thing found out that whenever asphalt comes contact 
with petroleum products dissolves which diminishes its protective 
value coating. 

“We called the Day man and suggested for perma- 
nent, trouble-free coating and wrapping that use Pitt-Chem Coal 
Tar Enamels and Ruberoid Asbestos Pipe Line Felt because the 
coal tar pitch used these products have proven themselves well. 

“We took his advice and followed through the job like 
was our payroll. noticed too, that Day had all kinds 
modern equipment for expediting materials and the aggressiveness 
see that they get the job the field when needed. From 
experience know can’t wrong staying with Day and 
their coal tar pitch coating and asbestos wrapping.” 


DAY COMPANY 


1973 WEST GRAY HOUSTON, TEXAS 


Distributor: 


PITT-CHEM Coal Tar Enamels 
RUBEROID Asbestos Felts 
FIELDJOINTERS 
FORMULA 291—Skinsaver 


Special Problems the Paper Industry 
White, Australian Paper Many. 
facturers Ltd. 

Special Problems the Gas Industry 
Fuel Corporation. 

Future Trends Corrosion Prevention 
Sussex, Defence Standards 
Laboratories. 


BOOK REVIEWS 


Industrial Maintenance Painting, 
cloth paper. 1955. Published 
Paul Weaver, 4025 Brady St, 
Baton Rouge La. Per cloth 
$3.50; paper, $2.50. 

Based part his personal experience 

and prepared anticipation its use 


degree mechanical the 
book crams wide variety 
tion into small compass. special 


interest are the tables which un- 
usually concise data various 
industrial painting. Such 


Paint mils film thickness per 
sq. ft. per gallon for 
contents; data sandblasting equip- 
ment, such cost leaks due waste 
air and others are included. 

The author recommends the best sur- 
face preparation, sandblasting 
sible and selection paints tlic basis 


rating system which includes type 
exposure. Clear illustrations spray 
painting technique are The 


data surface preparation more 
extensive than other aspects the 
painting problem. 

Considerable information eco- 


nomics painting included. The 
author contends, for example, that per- 
formance data sandblasting are not 
always accurate because there usually 
inadequate information the effici- 
ency the operations. The significance 
relatively minor points, frequently 
ignored, emphasized. 


Aluminum Taschenbuch, Edited Jo- 
hannes Reiprich and Wilhelm 
Zwehl. 11th Edition. (In German.) 
965 pages, inches, 1955. 
Aluminum-Verlag GMBH, 26/29 
Jagerhofstrasse, Dusseldorf 22a, 
Germany. Price not indicated. 

thorough exposition aluminum 

from the technical and industria! point 

view. The 400 references and 170 

tables cover the data aluminum, with 

information taken from sources all over 
the world. The editors have 

periodicals for additional data 
For the worker 

ficient German who has translat- 

ing services his command this should 
useful and often referred book. 


Spot Tests. Volume 1—Inorganic ap- 
plications. Fourth Edition, 518 pages, 
inches, flexible cloth. 1954. Per 


copy $6.50. Vol. 2—Organic 
tions. Fourth Edition, 436 
inches, flexible cloth. 1954, copy 
Ralph Oesper. Published Else- 
vier Press, Inc., 2330 Holcombe Blvd, 
Houston, Texas. 

Vol. The fourth edition this work 


published since 1931 complet 


vised. Following brief history spot 
Ph. West. Chapter are 
given metals the hydrogen ulfide 
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(Continued From Page 84) 


group, ammonium sulfide group, am- 
monium carbonate group, alkali metals, 
ammonia and derivatives ammonia. 

Chapter there are items under 
the heading “Tests for Acid Radicals, 
Anions.” Other chapters are: Tests for 
free anions, systematic analysis mix- 
tures spot reactions, application 
spot reactions tests purity, exami- 
nation test materials, studies 
minerals; the last chapter includes 
and author index extensive 
references. 

Vol. Spot test techniques are ex- 
plained Ph. West, after which 
the chapter headings include: Prelimi- 
nary Tests, Detection 
Characteristic (Functional) Groups 
Organic Compounds, (29 items), Identi- 
fication Organic Com- 
pounds (51 items), Application Spot 
Reactions for Special Technical and 
Scientiiic Purposes (36 items), This 
includes (as does Vol. 
chapter limits identification at- 
tained spot tests. There author 
and subject index. 


Plastics for Corrosion-Resistant Appli- 
and Robert Steiner. 23, 1955. 
423 pages cloth. Reinhold 
Publishing Corp., New York. Per 
copy $7.50. 

thorough discussion the modern 
use plastics for industrial purposes. 
Much the data are presented tab- 
ular form and each the sections 
adequately referenced. survey some 
the subject headings indicates the 
thoroughness the work. For example, 
Section 3—Plastic Materials Con- 
struction, contains the following sub- 
headings: Protective coatings, organic 
linings, chemical resistant mortar ce- 
ments, casting resins, cellular plastics, 
plastic impregnants, industrial adhesives 
and reinforced plastics. 

Other sections are: General, thermo- 
plastic applications, applications plas- 
masonry construction, plastics 
selection guide. The last section makes 
specific materials meet specific cor- 
rosion problems. Data are included 
floorings, tank cars and trucks, exhaust 
and piping systems, paper mill applica- 
tions, steel pickling, textile industry, 
food industry and others. Numerous 
tables data are given. There 
author and alphabetical subject 
index. 


The number authors listed the 
1950-51 Bibliographic Survey Corro- 
published the NACE 4047. 


Abstracts published the NACE 
Bibliographic Surveys Corrosion are 
obtained from more than abstracting 
agencies. 


Abstracting services provided NACE 
include: the Corrosion Abstracts Section 
Corrosion magazine; the Biblio- 
graphic Surveys Corrosion 
NACE Abstract Punch Card Service. 
Details about any these can ob- 
writing NACE Central office, 


GENERAL NEWS 


Learn how new Glidden painting 
can help you cut corrosion costs! 


Now Glidden offers no-cost, no-obligation analysis 
any painting problem. This new service can 
comprehensive you wish—anything from stain for 
paneled office special paint formulations end 
corrosion water tower. 


New Formula NEV-A-RUST dries sparkling, high gloss; 
has greater resistance rust, acid, gases, fumes. Ideal for 
structural steel, iron fences, grillwork, smokestacks, metal 
roofs and all metal surfaces. 


Glidden 


Professtonal Finishes 


The Glidden Company Maintenance Finishes Division Cleveland Ohio 


Fill and mail The Glidden Co., Dept. CR-1055 
11001 Madison Ave., Cleveland Ohio 


interested complete details Glidden Painting Analysis. 

particularly interested in: 
NEv-A-RUST NUPON-COTE Finishes (epoxy coatings) 
VINYL-COTE Finishes New Glidden complete-line catalog 
Name 


Company. 


Address 
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Porous Teflon and Kel-F filters are 
made Porous Plastic Filter Co., Glen 
Cove, 


Stainless steel, welded diaphragm-type 
packless expansion joints which help 
solve vibration and expansion control 
problems are available from Finn 
Co., Inc., Industrial Division, Haw- 


thorne, 


Modern Filtration the title cata- 


need help 


solving 


CORROSION 
PROBLEMS 


That’s our business corrosion 
control, writing specifications, 
running surveys, designing and 
installing cathodic protection 
systems all types... 

complete turn-key job. 


MANUFACTURERS 


HIGH QUALITY ANODES 


Pipeline Supply Company 
2230 Magnolia Street 
Birmingham, Alabama 

Crose Pipeline Equipment Co. 
858 Wilson Avenue 

Newark, New Jersey 


log available from Permanent Filter 
Corp., 1800 West Washington Blvd., 
Los Angeles, Cal. Sintered bronze filters 
made fusing balls into porous ele- 
ment are described. 

Magnesium and zinc anodes’ output 
salt water may tested the 0-5 
ampere meter designed Agra Instru- 
ment Co., 6517 East 6th St., Tulsa, 
Okla. The meter used with inex- 
pensive external shunts finished with 


PIPE LINE ANODE 
CORPORATION 


TULSA, OKLAHOMA 


Crose-Curran, Ltd. 
11102 Jasper Avenue 
Edmonton, Alberta 
Pipeline Supply Co. 
912 West 
Houston, Texas 


short length resistance wire for 
justing anode output. 

Architectural application aluminum 
explained two booklets, Alcoa Archi- 
tectural Aluminum: Care During 
struction and Alcoa Architectural 
minum: Cleaning and Maintenance 
available from 768 Alcoa Bldg., Pitts. 
burgh 19, Pa. 

Aluminum building wire sizes from 
single strand 6l-strand made 
the Newark, Ohio, plant Kaiser 
minum Chemical Corp., 1924 
way, Oakland 12, Cal. The 
complies with the Underwriters’ Labora- 
tories standards for thermoplastic insu- 
lated wires for 600-volt service for use 
accordance with the 1953 National 
Electrical Code. Materials cost 
versus equivalent copper wire are 

claimed. 

sistant alloys promises improve their 
durability, researches conducted 
Carboloy Dept., General Electric Com- 
pany, Detroit indicate. Information 
these and other aspects the vacuum 
melting principle are included 
Bulletin issued the 
company. 

Unplasticized PVC and 4-inch pipe 
fittings are now being injection 
commercial scale Tube Turns 
Plastics, Inc., Louisville, Ky. Included 
are and degree elbows, tees, coup- 
lings and flanges. All Tube Turns fit- 
tings from are available 
normal and high impact PVC and 
threaded and socket types. 

Tapecoat-X, new coal tar tape made 
with extra thickness coal tar pro- 
vide double wrap protection from 
single wrap described bulletin 
available from Tapecoat Co., 1523 Lyons 
St., Evanston, Application methods 
which will lower pipe wrapping costs 
are described and illustrated. 

Stainless Steel, nickel alloy 
tubing made Bishop Co., 
num Works, Stainless 
Malvern, Pa., are described new 
bulletin issued the company. Hypo- 
dermic, capillary and mechanical tubing 
are produced standard special 
sizes and finishes. 

Rust-Oleum Corp., Evanston, has 
released report investigation 
conducted for Battelle Memorial 
Institute. The investigation 
determine the degree penetration 
fish oil base coatings into rust rusted 
steel specimens. Rusted steel coupons 
cleaned loose rust were coated with 
specially prepared coating 
the natural glycerol component the 
coating was replaced with synthesized 
glycerol tagged with Carbon 
tope. reconstituted coating including 
the radioglycerol was compared with 
standard batch coating 
spectrometer and other test: and 
The synthesized coating was ap- 
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Increased plant capacity 60% now assures quick delivery 
enough Parlon (chlorinated rubber) for all your needs! 
The expanded production facilities were made necessary 
the ever-increasing demand for Parlon-based maintenance 


paints, traffic paints and industrial finishes. 


Indoors out, masonry, metal wood, Parlon-based 
paints resist the corrosive effects weather, acid, and 
alkali; provide longer service lower, long-term cost. See 


your paint dealer for details write direct Hercules. 


‘ 


Cellulose Products Department HERCULES POWDER COMPANY 999 King Street, Wilmington 99, Del. 


PARLON CHLORINATED RUBBER PAINTS ARE AVAILABLE FROM 400 MANUFACTURERS UNDER THEIR OWN BRAND NAMES 


CR55-31R) 
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plied manufacturer’s recommended 
procedures rusted steel plates and 
allowed dry for the recommended 
time, two weeks. 

The steel plates then were mounted 
consecutive layers could re- 
moved from the coated surface. After 
each lap the surface was scanned with 
radiation counter determine what 
proportion the original coating and 
vehicle remained the undisturbed 
layers coating and rust. The report 
issued Battelle says that the tests 
showed the fish-oil vehicle penetrated 
the rust all the way the metal surface, 
proved the fact that radiation 


core, for example 


more current per pound. 


For further 


could detected the rust layers 
immediately adjacent pure metal. 
long rust remained the metal 
surface radiation could detected. 


American Chain and Cable Company’s 
R-P&C Valve Division has redesigned 
its line forged steel gate valves. Sizes 
are from inches, Principal im- 
provements include stainless steel eye- 
bolts, nuts, followers, 
ing box, stainless steel wedges and 
rings. 

Dimetcote, 100 percent inorganic, me- 
tallic zinc coating that contains oils 
resins can applied existing steel 
structures either brush 
The bond includes chemical well 
physical adhesion, 
producing interface layer combining 
the coating Protection ob- 


7 


got the idea from Standard Magnesium’s 
VIBRA-PAK 


not sure it’s cricket carry your own sod the 
golf course. But there ARE times when carrying your own 
soil can mean quite saving time, trouble and expense. 
That’s why every VIBRA-PAK Anode delivered you 
already compacted and centered backfill, ready drop 
the hole. You get BETTER positioning EASIER 
installation FASTER installation, every time. 


There are several other good reasons for specifying Standard 
Magnesium VIBRA-PAK Anodes, too. The patented spiral 
which really stays put; won’t 
separate from the anode. And, course, the best reason 
all; the magnesium each VIBRA-PAK Anode spectro- 
graphically analyzed assure you greater purity 


Next time the job calls for dependable Magnesium Anodes 
aid controlling corrosion, specify VIBRA-PAK 
the “pre-packaged” Anode that carries it’s own backfill. 


information, please address all 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


adhering the 


Vol. 


tained, Amercoat Corp., 4809 Firestone 
Blvd., South Gate, Cal., claims, the 
same that afforded galvanizing 
plus resistance salt water. The ma. 
terial also protects the steel surface 
than cents square foot. 

Byron Jackson Company, Los Angeles 
now the Byron Jackson Division 
Borg-Warner Corp. 


Exline Engineering Co., 1636 East 6th 
Tulsa, Okla., producing Model 
155 Constant Rate Flow Pumps cap- 
able maintaining constant rate 
flow regardless discharge pressure 
pressures 10,000 psi. 


Reinforced Laminates, Inc., 3040 East 
Hennepin Ave., Minneapolis 13, 
manufacturing fiberglass reinforced 
thermosetting plastic pipe sizes from 
134 inches. Resins used are 
fied epoxies principally. 


High-Tension cables Consolidated 
Edison’s New York distribution system 
are now being insulated layer 
asbestos felt against arcing instead 
concrete coating formerly. The 
asbestos wrappings are tied intcrvals 
with cord made Fiberglas. 

Arco Steel Fabricators, Inc., 
Beech Road, Detroit, has been organ- 
ized fabricate, design install 
process equipment. The new firm was 
organized Automotive Rubber Co,, 
Detroit, which also operates Arco Rub- 
ber Processors, Inc., Houston and Latex 
Compounders, Inc., Kalamazoo, Mich. 

Rustbond Primer No. new primer 
can used over wirebrushed rusted 
steel, sandblasted and clean-rolled 
(bright) steel. Dry film thickness 
mils 230 sq. ft. per gallon claimed 
manufacturers, Carboline Co., 331 
Thornton Ave., St. Louis 19, Mo. The 
material has excellent resistance alka- 
lies and acids and good resistance 
solvents. compatible with most 
topcoats. Samples and new bulletin 
No. 156 are available request. 


Southwest Fabricating and Welding Co., 
Houston, pipe fabricating firm, has 
been purchased Walworth Company 
and will operated division 
the company. 


Haveg 1810, pure, 
vinyl chloride and its uses are described 
new 12-page brochure now 
able from Runk, Fabrication Di- 
vision, Haveg Corp., 900 Greenbank 
Road, Wilmington Del. Specifications 
pipe and fittings, fume ducts and 
fittings, dampers, weather caps and 
valves, specially fabricated items and 
other information are included. 

Titanium alloy extrusions are now being 
Harvey Aluminum, 19200 
Ave., Torrance Cal. Sections are being 
extruded lengths feet several 


alloys, all being shipped airframe 


manufacturers, 

Selenized Process Company 
Neb., has developed process for 
ing metal surfaces, especially 
which prevents food from 
metal when 
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CONTROL 


New Proven Money-Saver 


Protect your gives positive protection abrasion-resistant and 
against rust and corrosion, has proven low erosion rate. 
also caustics, chemicals, has amazing flexibility and 

with COPON— ents and the destructive ac- elasticity 
the revolutionar has exceptional tenacity, provides 

will adhere metal surfaces even surface. 

cult conditions than any other rush roller coating 

unbelievable abuse coating yet tested. method. 


: 


This tank car Copon-coated 
both inside and out protect 
from the ravages rust and 
corrosion. 


Many boats varying types 
and sizes are painted with 
Copon for positive protection. 
Here’s the toughest test all! 


Copon manufactured under exclusive franchise select group companies, 
strategically located serve industry efficiently. Write the company nearest you for details 
technical services and specialized product formulation available. 


ALLIED PAINT MFG. COMPANY ENTERPRISE PAINT MANUFACTURING CO. 


Box 1088, Tulsa, Okla. 2841 South Ashland Ave., Chicago 


COAST PAINT LACQUER CO. 


Box 1113, Houston Texas 


331 


NEW PRODUCTS 
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Food may cooked without the ad- 
dition fats cooking oils and will 
not stick the metal. The treatment 
also protects the metal against dis- 
coloration, pitting and corrosion, manu- 
facturers claim. 


720 Series fume scrubbers can fabri- 
cated Rigidon (glass reinforced plas- 
tic), rubber lined steel, carbon steel and 
other alloys according manufacturers, 
Heil Process Equipment Corp., 12901 
Elmwood Ave., Cleveland 11, Ohio. 


Cobalt-Base Alloys with improved rup- 
ture and stretching strength even under 
1700 heat are now being used for 
turbine blades jet engines and gas 


baking temperatures. 


Another guarantee high quality 
Tube-Kote’s years experi- 
ence the development plastics 
for lining oil field equipment. They 
know the problems 
combating corrosion and paraffin, 


CORROSION 


turbines, according the Naval Re- 
search Laboratory. 

Industrial Wastes containing cyanide 
and chromium compounds can treated 
new integrated waste treatment 
system developed Leslie Lancy, 
electroplating specialist and consultant 
Fischer Porter Company, Hatboro, 
Pa. The system said save per- 
cent the cost other plating waste 
treatment installations. This and other 
waste treatment systems are described 
Application Bulletin 90-242-10 
strumentation for Control Cyanide 
and Chrome Waste Treatment Proces- 
ses,” available from the company. 


Plastics Research and development labo- 
ratories Debell Richardson, Inc., 
Hazardville, Conn. have been expanded 
purchase 20,000 square feet 


TK-2 Tube-Kote’s exclusive plastic 

ies made Tube-Kote’s own compounding 
department applied and baked Tube-Kote’s 
specially designed equipment—all under the direct supervision 
Tube-Kote chemists and engineers. Their special equipment 
permits proper pre-conditioning metal surface assures 
uniform application plastics affords accurate control 


and they understand the character- 
istics and properties plastic linings 
must have. solve these problems. 
Their TK-2 has proved superior 
has been applied more than 
12,000,000 feet oil field pipe! 


Pioneers plastic linings for oil field equipment since 1939. 
Manufacturers-extruders plastic pipe for the oil industry. 


Write for New 1956 Bulletin TK-2 Plastic Linings. 


Factory-trained field engineers available for 
consultation all principal oil areas. 
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working area and the water power 
Dolge Company. 


Aluminum Pig, containing 99.99 percent 
commercial quantities the Mead 
Washington reduction plant Kaiser 
Aluminum Chemical Corp. 

Synthetic Paper, wholly Nylon fiber 
being made commercially Riegel 
Paper Corp., 260 Madison Ave., New 
useful packaging and filtering corro- 
sive chemicals. 

Teflon-Ceramic seals dimensions 
fit its All-Chem and Rubber-Chem 
pumps have increased the range use- 
fulness the pumps, according Eco 
Engineering New York Ave, 
Newark, 


Comet Model 600, laboratory aging 
block that automatically controls tem- 
peratures between 100 and 600 with 
high precision has been developed 
Product Packaging Engineering, 5747 
Marilyn Ave., Culver City, Cal. 

Ceramic and Cermet research Mar- 
quardt Aircraft Company, Van Nuys, 
Cal. being expanded. 


Arc-Cast Molybdenum technical and 
fabricating data are included 72- 
page booklet Molybdenum 
and Its Alloys” published and avail- 
able from Director Technical Infor- 
mation, Climax Molybdenum Company, 
500 Fifth Ave., New York 36, 
designed give complete picture 
these alloys for high temperature 
uses. Molybdenum, with melting point 
about 4750 and with unusual 
strength high temperatures con- 
temperature engine problem its tend- 
ency oxidize rapidly temperatures 
over 1000 can controlled. 

Spray Painting schools will held No- 
vember 7-11 and December 5-9 Binks 
Manufacturing Co., 3122 Carroll 
Chicago 12, 

Pressure Vessels, special fuel atomizers 
for jet engines and guided missiles are 
among the many products produced 
Combustion Equipment Division 
Todd Shipyards Corp., now established 
its Houston plant. 

Unichrome Crack Free Chromium 
ing described Bulletin avail- 
able from United 
Metal and Thermit Corp., 100 East 42nd 
New York 17, 


Aluminum Foil production will in- 
creased million pounds annually 
expansion the Davenport, Iowa and 
Alcoa, Tenn. plants Aluminum Com- 
pany America. 


Additional Facilities and acquisition 
additional company are contemplated 
expansion program involving the 
expenditure about $10 
American-Marietta Company, 101 ‘ast 
Ontario St., Chicago 11, 


Polytrichlorofluoroethylene rod 
ing wall thicknesses from are 
being produced Shamban 
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Cut maintenance increase pipe life 


with proven performance... 
Johns-Manville Pipe Protection Materials 


job after job, pipe line men rely these three 


Johns-Manville products fight pipe line corrosion: 


Transhield Asbestos 

Felt—This low cost 

pipe line protecting 

wrapper specially 

designed increase 

pipe life under aver- 

age soil conditions. 

reinforced with 

continuous glass yarns, 

centers give tear-free appli- 

cation strength. Made coal-tar 

saturated asbestos, acts contin- 

uous barrier shield pipe line 

enamels from earth loads and soil 
stresses. 


JOHNS -MANVILLE 


PRODUCTS 


Johns-Manvi 


#15 Asbestos Pipe 

Line Felt—A heavy-duty 

material particularly 

suitable for severe soil 

conditions where 

heavier material than 

J-M Transhield 

desired. Provides long 

life, toughness, flexibility, resistance 

rot, decay, cracking, and impact. 

J-M #15 Asbestos Felt now protects 

more than 100,000 miles oil and 

gas pipe lines. Widths 
Rolls any length desired. 


Trantex® Polyvinyl 

Tape—A widely used 

coating where ease 

application 

over 

field-welded joints 

mill-wrapped pipe 

for rush coating needs. Pressure- 

sensitive ... sticks pipe contact, 

forming firm, stable bond. Can 

cold-applied hand with simple 

wrapping machines. rocky soils, 

outer wrap J-M Transhield 

J-M #15 Asbestos Pipe Line Felt 
recommended. 


For further information about Johns- 
Manville Products for Pipe Line Pro- 
tection, write Johns-Manville, Box 60, 
New York 16, Y.; Canada, Port 
Credit, Ontario. 


PRODUCTS FOR 
PIPE LINE PROTECTION 
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PRIMER 


KILLS RUST AND 
CORROSION 


3 
= 


CASE HISTORY NO. 460. Victim: Salt 


cars used Leslie Salt Co., Newark, 


California. Criminal: Rust. Course 
Action: Tnemec primer applied over 
formerly corroded and rusted sections 
protect against salt air and extreme 


humidity. Case Closed: Criminal rust 
apprehended and killed TNEMEC. 


Learn How TNEMEC Primers 
Will Kill Rust Your Plant: 


request your business letterhead will bring 
you this useful “Tnemec Specification Booklet.” 
Write today and learn how Tnemec will save money 
for you killing and preventing your plant. 


NEW PRODUCTS 
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ing Co., Culver City, Cal. The material 
inspected x-ray detect cracks, 
internal strains, bubbles porosity. 

Proximity Meter, electronic instru- 
ment that measures without touching 
the specimen, can detect change one 
thousandth one degree Centigrade, 
variations minute one millionth 
inch and other minute quantities. The 
instrument described Technical and 
Application Manual TM-951-1, 
Proximity Meter Capacitance Gauge” 
available from Fielden Instrument Div., 
Robertshaw-Fulton Controls Co., 2920 
North Fourth St., Philadelphia 33, Pa. 


Causul Metal Gate Valves, designed for 
corrosive service are described 
brochure available from Lunkenheimer, 
Co., Box 360, Cincinatti 14, Ohio. Causul 
metal, from which the valves are made 
austenitic iron containing about 
percent nickel percent- 
ages copper, chromium and molybde- 
num. High resistance corrosion 
claimed for the alloy. The valves are 
supplied with variety high-alloy 
trims. 


Torit Model 219 FM-A cyclone type 
dust collectors manufactured 
Manufacturing Co., 287 Walnut St., St. 
Paul Minn. contain six throw-away 
filters. The device filters air back into 
the room, preventing heat loss winter. 


Six Glass Sealing Alloys, No. 42, No. 
52, Sylvania No. AISI Type 446 (27 
percent chromium) 1010 and OFHC 
Copper, are described Data Memo- 
randum No. available from Superior 
Tube Co., 1729 Germantown Ave., Nor- 
ristown, Pa. 

Nickel Austenitic Ductile Irons, ar- 
print form from Reader Service Section, 
The International Nickel Co., Inc., New 
York 


PERSONALS 


Carl Wolf, managing director the 
American Gas Association and for many 
years executive with large gas utili- 
ties Indiana and Georgia died June 
White Plains, Y., hospital. 
was 63. 


William Neumann has been named 
chemical research engineer the spe- 
cial application department the Per- 
mutit Company, 330 West 
New York 36, 


Walter Rueckel, vice-president the 
Henry Kaiser Co., Oakland, Cal., has 
been elected vice-president and general 
manager the Engineering and Con- 
struction Division Koppers Co., Inc. 
Robert Simpson has been appointed 
sales manager the Southwest Region 
and Robert Heyman has been made 
district manager the Dallas Area for 
the Libby-Owens-Ford Glass Fibers Co. 


Robert Stegeman has purchased and 
the new president Barrows Porce- 
lain Enamel Co., Cincinatti, 


Henry Adams has been named sales 
representative for territory consisting 
Eastern Pennsylvania, Delaware, 
ginia and Maryland for The Carboline 
Company, St. Louis. 

Charles Gribble, Jr. has been made 
Houston branch manager 
Goods Corp. has named (Spud) 
Lehman Houston manager sales. 

Kleppinger has been elected vice 
president General Ceramics 
tion’s Chemical Equipment 
will have his office the 
Keasbey, 

Wayne Deringer has been appointed as- 
Smith Corp., Milwaukee, Wis. Forrest 
Nelson has succeeded Mr. Deringer 
director ceramic research. 

Francis Joseph Stokes, 81, died August 
Germantown, Pa. hospital after 
brief illness. was president 
Stokes Machine Co., Inc., Philadelphia 
until 

Rittenhouse has been named chief 
engineer Rockwell Manufacturing 
Company’s Pittsburg Division. 

Paul Ronca, manager the Silicon 
Carbide Product Engineering 
ment the Carborundum Company, 
Niagara Falls, has been 
chairman the technical committee 
the Abrasive Grain Association. 


Ted Sandelius has been appointed sales 
engineer direct the expanded custom 
coating department Tube-Kote, Inc., 
Houston. 

Von Hombach, pioneer the de- 
velopment stainless steels died Au- 
gust 62. was associated for 
years with The Carpenter Steel Com- 
pany, Reading, Pa. 

Richard Crumley named 
sales manager Toledo Porcelain En- 
amel Products Co., Toledo, Ohio. To- 
ledo manufactures, among other things, 
high temperature ceramic coatings for 
aircraft parts. wholly-owned sub- 
sidiary The Bettinger Corp. 

Bernard Reinitz retired June after 
years with The Okonite Co. chief 
voltage cables and corrosion 

Herbert French, 62, vice-president 
The International Nickel Co., Inc., and 
assistant vice-president The Interna- 


tional Nickel Co. Canada, Ltd. died 


August 17. was the recipient 
many distinguished technical awards for 
his contributions the science 
lurgy. had been with International 


Nickel since 1929, 
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include: the Corrosion Abstracts Section 
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Three lead-sheathed submarine cables, each miles long 
cently laid side-by-side across the Hudson River, forming 
artery for A.T. T.’s new switching center White Plains, NY, 
TONS They are the longest and the largest containing coaxial 
ever made for underwater use. Over 300,000 Ibs. lead were used 
manufacturing the miles king-size cable which 434” thick 
and weighs lbs. per ft. 

LEAD Extruded lead tubing has been used protective sheathing 

electric cable for either voice power transmission since the late 

PER 1800’s. The choice lead for this application dictated chiefly 
pliability facilitates the reeling and unreeling the cable; 

melting point permits the sheathing extruded over the core TESTING 
without damage the insulation, and the only commonly General 
available metal which successfully withstands all the corrosive 
influences encountered the service-life cable—whether the 
air, underground beneath the sea. This particular ARACTE 
submarine cables where repair work can tremendous 
3.1 General 

that convenient lengths the cable are easily joined with the help physica 
two other lead products, lead sleeves and solder. Finally, when the Electro 


life the cable spent, the lead easily reclaimed and can 
returned the market for another cycle service. Miscell 
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above: Cable being lowered into water from stern 
of barge. One tug supplied movement while others 
kept barges along buoy line marking trench scooped 
out of river bottom. 


right: Warped into the cable dock at Western 
Electric’s Point Breeze Works are the loaded 
barges ready to carry the big submarine cable to 
the site of its installation. 
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1.2 Importance 


1.2.2, 8.4.3 

Measuring Plant Corrosion Costs. 
Petroleum Processing, No. 
708-709 (1954) May. 

New technique analyses 
posed cost study group. Table shows 
overall and per barrel refining corrosion 
costs. The figure $270,000,000 estimates 
the total refining industry loss. Per bbl. 
cost $0.1125. 8472 


1.7 Organized Studies 
Corrosion 


Organising and Operating Success- 
ful Programme Corrosion Mitigation. 
Corrosion (News Sec- 
tion), 10, No. 22, 24-25 (1954) Aug. 

Author with Northern Illinois Gas 
Co., and the object this article (in 
which mentions the application ca- 
thodic protection hundreds miles 
the company’s steel mains) indicate 
how the idea corrosion mitigation can 
sold all groups (management, technical 
and operative) large organization, 
obtain their support and 
8896 

Corrosion Research: Recent Investiga- 
tions the D.S.I.R. Chemical Research 
Laboratory. Product Finishing, No. 
92-99 (1954). 

short review the investigation car- 
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ried out during 1953 the corrosion 
section the D.S.I.R. Chemical Research 


1.7.1, 4.6.11 

Research Center for the Marine Corro- 
sion Metals. (In Italian). 
Metallurgia italiana, 46, special supplement 
No. 149-150 (1954) May. 

Covers period April 1951 June 1953. 
—BTR. 8920 


TESTING 


2.1 General 


Some Applications Statistical Meth- 
ods Exposure Trials. II. Design 


products 
backed 


8862 
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Colour Chemists Assoc., 37, No. 407, 248- 
260 (1954) May. 

After brief discussion the types 
and sources errors inherent expo- 
sure trials, descriptions are given some 
standard experimental designs, illustrat- 
ing how the influence these errors 
upon the experimental results may min- 
imized. Some discussion the number 
replicate panels and the use controls 
follows, The combining data from ex- 
periments conducted different times 
and different exposure stations briefly 
mentioned.—ZDA. 8797 


2.3 Laboratory Methods and 
Tests 


2.3.2 
Why Use the Salt Spray Test? 


BLDG. 


HOUSTON, TEX. 
PHO. CA-2-2203 


Vol. 


136, No. (1955) Jan. 31. 

spite limitations such lack 
correlation between test results and 
tual in-service performance, and lack 
standardization test conditions for or. 
ganic coatings and agreement eyaly. 
ation meaning results, salt spray 
valuable accelerated comparison ac. 
ceptance test with electrodeposited 
ings for specification purposes. 
and support test panels, control air 
pressure operation nozzle, and prep. 
aration base metal before application 
coating greatly influence test results, 
—INCO. 8792 


2:32 

The Five Per Cent Salt Spray Test 
Its Acetic Acid Modification. 
McMaster. Gen. Motors Corp. 
Bull., No. 203, 62-69 (1955) Jan 

Development salt spray test method 
sented show inherent prob- 
lems 20% salt spray, and their solution 
solution. Method 117 was unsuited 
testing most plated items, acetic 
medium for cadmium, zinc, and chro- 
and for anodized aluminum 
phated aluminum. Acetic acid version ap- 
pears acceptable for all sait spray 
testing. Tables, graphs, illustrations and 
references.—I NCO. 8757 


2.3.2, 5.4.5 

Make Sure Your Underground Metal 
Power Eng., 59, No. 86-87 (1955) Jan. 

Method testing coatings known 
the “salt crock described. Pipe 
samples with their submerged ends welded 
closed and outside surfaces coated with 
materials tested are hung suspended 
saturated sodium chloride solution ina 
gal. glazed earthenware crock through 
circle ten holes the crock’s wooden 
lid. One the samples kept un- 
coated serve standard. Bare top 
ends pipe nipples are connected toa 
multipoint switch, through milliammeter 
and four dry cells center bare pipe 
for completion direct current 
through salt solution. Test results are 
tabulated and discussed, Requirements 
good coating are listed. Some phases 
steel water main corrosion are tabulated. 


2.3.4, 2.3.9 

The Spectrographic Analysis Brass 
and Other Materials the Porous-Cup 
No. 942, 551-561 (1954). 

Details are given the apparatus and 
method for the spectrographic 
nation zinc brass using the porous- 
cup technique. The method has been ap- 
plied the determination magnesium 
iron, aluminum copper, and 
Al-magnesium alloys, and, using 
powders, scales, residues, 
and corrosion 8831 


Mechanical Properties and Tests. 
No. 106. Materials Methods, 40, No. 
109-132 (1954) July. 

comprehensive compilation terms 
representing the most important 
ical properties and tests 
neering materials. The glossary signed 
give brief, easily visualized 
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AND STILL 
GOING STRONG 


PROBLEM: 


Baskets for submerging alloy steel forgings 
hot pickling acids had replaced every month 
because severe corrosion. The baskets were con- 
tinually immersed either per cent hydro- 
acid, aqua regia, per cent nitric and 
acids, per cent nitric acid. All 


these acids were about 140 deg. 


REMEDY: 


The baskets were made one-inch round bars 


alloy 


RESULT: 


After months’ service, three shifts day, the 


baskets made alloy are still good. 


alloy the most universally cor- 
rosion-resistant alloy available today. has high- 
strength and highly resistant all the mineral 
acids. For copy booklet HASTELLOY 
alloys, get touch with the nearest Haynes 


Stellite Company office. 


p- q 
m 
as 
of 
Division Union Carbide and Carbon Corporation 
General Offices and Works, Kokomo, Indiana 
is Sales Offices 
I- Chicago Cleveland Detroit - Houston Los Angeles - New York San Francisco Tulsa 
. 
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and are registered trade-marks Union Carbide and Carbon Corporation. 
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the true meaning each property, 
namely the test which determined. 


—INCO. 8916 


2.3.7, 2.4.2 

Inexpensive Constant-Load Test- 
University Illinois. Paper 
before Am. Soc. Testing Materials, 57th 
Ann. Mtg., Chicago, June 13-18, 1954. 
ASTM Bull., No. 203, 69-72 (1955) Jan. 

Design and features inexpensive 
testing machine for application and main- 
tenance constant loads. Performance 
characteristics indicate that the machine 
well suited for maintaining the load 
constant within small limits variation 
over extended periods time under vari- 
able head speeds. Diagram and 


INCO. 8772 


2.3.7, 2.4.3 

Magneto-Inductive Instrument for 
Thickness Measurement High Sensi- 
tivity and Wide Range. (In German). 
3ERTHOLDT. (Ausgabe 
A), No. A117-A119 (1954) August. 

Instrument for non-magnetic coatings 
steel, said show valid recordings 
thickness 0.2.2.0 mm.— 
BNF. 8894 


Poisson Effect the Charpy Test. 
Am. Soc. Testing Materials 
Preprint No. 77, June, 1954, pp. 

linear relationship was established 
between the Poisson effect and energy- 
to-fracture pearlitic steel Charpy bars 
the V-notch and keyhole types. The 
relationship was independent chemical 
composition, heat treatment and testing 
8870 


Study the Variation Porosity 
Elecirolytic Coatings with the Condi- 
tions (In French). 
AND BONNEMAY. Comp. 
rend., 238, No. 21, 2083-2084 (1954) 
May 24. 

Two new methods determining po- 
rosity: the change potential 
electrodeposited plate specimen solu- 
tion salt the basis metal, and 
radio-isotopic study the dissolution 
the basis metal under these conditions. 
Applications chromium, plated 
copper, from various 8924 


2.3.7, 5.4.5 

Water Permeability Paint Films. 
WHEELER. Chemistry and Industry, 
No. 47, 1441-1442 (1954) Nov. 20. 

Simple method for comparing rate 
transmission water through films 
different paints, glass plate coated 
with thin film solution gum 
arabic and cobalt chloride which turns 
blue, and paint spread over the warm 
plate. After drying for days, plate 
immersed upright position its 
depth sea water. Number days taken 
for gum layer turn pink noted; this 
represents transmission about milli- 
grams/sq. cm, Film over gum removed, 
rinsed, dried and checked with microm- 
eter.—INCO. 8823 


Notch-Strength Characteristics Var- 
ious Heat-Treated Low-Alloy Steels. 
AND Work carried out 
for International Nickel Co. Syracuse 
Univ., Jan., 1955,, 

Program was formulated develop 
test procedure for evaluating the tendency 
low alloy steels brittle behavior 
service, and demonstrate with the aid 


210a 


such test the beneficial effect 
nickel additions. New test method, con- 
centric notch-tension test, was developed, 
which differentiated between different 
steels and steel conditions, their strength 
level exceeded 200,000 psi. Variation this 
test offers possibilities for differentiating 
lower strength levels. Conclusions are 
based concentric notch-tension tests 
and results impact tests. Nickel steels 
investigated were superior manganese 
steels under all conditions heat treat- 
ing and testing leading tempered marten- 
site, provided tensile strength exceeded 
200,000 psi. Nickel steels were found su- 
perior chromium steels certain re- 
spects. Specimens tested were 3.5% 
nickel steel (2340), 1.0% chromium-0.025% 
nickel steel (5140) and manganese- 
0.098% nickel steel (1340). Tables, graphs 
and 8879 


2.3.9 

Continuous Recording Chemical 
Physical Transformations Electron 
Diffraction. (In French). JEAN-JACQUES 
TRILLAT AND TAKAHASHI. Acta 
Crystallographica, No. 15-16 

beam diffracted electrons inci- 
dent upon plane photographic film mov- 
ing direction right angles the 
undeviated electron beam, and the inci- 
dence the diffracted beam upon the 
film limited narrow slit metal 
plate moved appropriate speed 
electrical motor suitably geared. The 
apparatus has been applied study: 
the growth thin metallic films; 
changes the structures alloys 
function temperature (for this purpose 
alloy film mounted upon support 
capable being heated 1000 and ex- 
amined beam transmitted elec- 
trons); the evolution alloy phases 
the copper-aluminum system vacuo, 
more especially record disorder and 
structural hardening associated with the 
presence Representative results 
are given the evolution copper- 
aluminum alloys containing, respectively, 
and 50% aluminum; and the oxida- 
tion aluminum and its progressive 
transformation into Seventeen 
8849 


2.3.9, 1.6, 3.2.3, 6.3.6, 3.8.4 

Theoretical and Experimental Investi- 
gations the Atomic Phenomena Occur- 
ring and Near the Surfaces Solids. 
Part Surface Studies Solids Total 
Reflection X-Rays, Part Structure 
Thin Evaporated Copper Films 
Total Reflection X-Rays. Par- 
Cornell University. Contract AF-18 
Technical Report No. March 
15, 1954, pp. 

Analysis the shape the curve 
reflected x-ray intensity vs. glancing 
angle the region total reflection 
provides new method studying cer- 
tain structural properties the mirror 
surface about several hundred Ang- 
stroms deep. Dispersion theory, extended 
treat any (small) number stratified 
homogeneous media, used basis 
interpretation. Curves for evaporated 
copper glass are studied exam- 
ple. These curves may explained 
assuming that the copper (exposed 
atmospheric air room temperature) 
has completely oxidized about 150 deep. 
oxidation less deep, there probably 
exists electron density minimum, per- 
haps just below internal oxide seal. 
This seal, less than about perhaps 
below the nominal surface plane, 
would arrest further oxidation more 


tallites. All measurements date have 


been carried out under laboratory atmos. 


pheric conditions which 


satisfactory separation control 
physical and chemical variables 


the surface peculiarities. The method 
under more controlled conditions 


preparation and treatment the 


2.4 Instrumentation 


2.4.3 


Correlation Gamma Radiography 


Magnaflux Indications the Inspection 


Large Cast-Steel Connecting Rods, 


Battelle Mem. Inst 
ASTM Bull., No. 197, 58-59 (1954) April 
Actual case history the detection 


severe shrinkage cracking large 


casting presented. Correlation 


gamma radiology and the magnctic 


ticle method, resulting great«r infor- 
mation upon which inspector «an base 


his final decision, 8816 


2.4.3 


(1954) July. 
Definition obtainable impor- 


tance with different types flaw. Ranges 
thickness welds and casiings 
which satisfactory should 
obtained. Graphs, tables. refer- 
ences.—MR. 8866 


CORROSION PHENOMENA 


3.1 General 


Chemistry Research, 1953. Chemical 
Research Laboratory. Pamphlet, 1954, 
pp. Her Majesty’s Stationery 


large section this report (pp. 


7-9, 10-19) devoted the researches 


corrosion, including atmospheric, im- 
mersed, underground and microbiologi- 
unusual case lead corro- 
sion was traced the products 
dation the paper insulation cellulose- 


decomposing bacteria. 


Work covered also includes: search for 


selenium waste products and 


nation selenium (pp. 19-21); recovery 


metals from flash-roasted pyrites 


ders (pp. 25-26); separation metals 


ion-exchange resins (pp. 26-27), includ- 

38). list metals held 
the Chemical Research Laborator) 
for the Pure Metals Committee, with 


rities, given (p. 63).—BNF. 


3.2 Forms 


3.2.2 
Effect Local Action Currents. 


(MIT). Proc. Nat. Acad. 


40, No. 276-285 (1954) May. 
apparent that the calculat ons 
the irreversible behavior iron ust 
Deviation from reversibility 
istic particular the netals, 


high values anodic polariza ion 


the measured value the iron 
current accompanying corrosion the 
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Plastisol coatings can now 


many more metal-protection jobs 


Large ductwork protected with heavy duty Unichrome Plastisol Coat- 
ings. Photo courtesy Kaybar, Incorporated — Hazel Park, Michigan 


Unichrome Coating 5300 sprays give 
smooth coatings mils thick thicker 


Even large equipment can now protected heavy film buildup join the right com- 
with plastisols, Unichrome Coating 5300 makes bination for durable metal protection. 

practical spray application thick films. short 
bake 350° turns this liquid, resinous material 
into tough, rubbery and heavy duty film 
that makes ordinary metals fit for severest serv- 
ice conditions. 


Unichrome Plastisol Compounds are also 
available for dipping, troweling and other meth- 
ods application. More information the ad- 
vantages plastisols Bulletin VP-1. Send 
for it! 

The first successful sprayable plastisol, Coat- 
ing 5300 can applied even cold vertical 
coat. That’s times thicker than ordinary For protection you apply like 


pores “holidays”. can and many that plastisols cannot 


And since Coating 5300 vinyl material, do, especially large structural work. Ucil- 


Coatings include vinyl, phenolic, fish oil, 
withstands acids, alkalies, salt solutions, anda 
host other chemicals and corrosives that at- types. Bulletin MC-8 gives details. 
tack ordinary coatings and the metals they are *Trade Mark 


supposed inertness and 


COATINGS FOR METALS 


Trode Mork 


100 East 42nd Street, New York 17, N. Y. 
Detroit 20, Mich. * Waterbury 20, Conn. 


UNITED CHROMIUM DIVISION Chicago 4, Ill. * Los Angeles 13, Calif. 


METAL THERMIT CORPORATION Canada: United Chromium Limited, Toronto Ont. 
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electrolyte and the extent anodic 
polarization. This factor accounts for the 
observed dependence the iron poten- 
tial pH. Local-action currents vary 
with all the causes varying corrosion 
rate, including trace impurities the 
metal, dissolved oxygen the electolyte, 
and composition and the electro- 


lyte. Equations and 
INCO. 8858 
3.2.2 


Battelle Inst. Materials Methods, 
40, No. 96-99 (1954) Nov. 

Definition, formation, effects, and pre- 
vention graphitization. Suggested tem- 
perature limits for various steels avoid 
serious graphitization are tabulated. The 
breakage steam pipe line near 
welded joint the Springdale station 
West Penn Power Co. Jan., 1943, was 
the first known failure due graphitiza- 
zation. Photomicrographs, references. 
INCO. 8872 


3.4.6 

Blistering and Embrittlement Pres- 
sure Vessel Steels Hydrogen. 
NELSON AND Welding J., 
34, No. 12s-21s (1955) January. 

atomic hydrogen from thermal dissocia- 
tion causes decarburization and general 
intergranular cracking. low tempera- 
ture, diffusion atomic hydrogen pro- 
duced corrosion leads blisters and 
isolated cracks (without decarburization). 
This brought about recombination 
within the metal molecular hydrogen, 
which does not readily diffuse through 
the metal and accordingly builds high 
internal pressures. Precautions 
taken against damage both these 
kinds are outlined for use design, con- 
struction and operation pressure ves- 
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sels. Photomicrographs and references. 
—INCO. 8783 


3.2.2, 4.6.10 

Filiform Corrosion Products Iron 
Aero. Res. Labs., Met. Note No. May, 
1954. Roy. Aeronaut. Soc., 58, 736 (1954) 
October. 

New type filiform corrosion pustule 
was observed steel test specimens im- 
mersed commercial refrigerating brine 
containing chromate corrosion inhib- 
itor. Filaments were secondary corrosion 
products growing from primary hemi- 
Mechanism growth filaments dis- 


8810 


3.2.3, 3.8.4, 6.3.6, 2.3.9 

the Selective Oxidation 
a-Brass Single Crystal. 
Compt. rend., 238, No. 462-463 
(1954) 25. 

pared successive evaporation vacuo 
and condensation 420 copper and 
cleaned surface sodium chlo- 
ride and the conditions selective oxi- 
dation cuprous oxide and zinc oxide 
were studied electron diffraction. The 
temperature must not allowed fall 
below 400 single-crystal structure 
multiple reflection was observed the 
case zinc 8807 


“White Rust.” Sheet Metal 
Inds., 31, No. 330, 845-846 (1954) Oct. 

Significance the white corrosion 
product which forms many galvanized 
articles exposed humid atmosphere, 
relation inspection galvanized 
products. Protection against “white rust” 
can obtained giving articles imme- 
diately after galvanizing, 30-second dip 
0.07 unacidified sodium-bichromate 


Physical and Mechanical 
Effects 


3.5.8 

Fretting Corrosion. Parts II. 
Corrosion Prevention and Con- 
trol; Nos. 405-410, 447; 465-471, 
484 (1954) Sept., Oct. 

Wear sliding surfaces; characteris- 
tics and mechanisms fretting corrosion; 
effects humidity variations; and pre- 
ventive measures, Photographs, micro- 
graphs, 8822 


6.24 

Corrosion Fatigue Low-Alloy Chro- 
mium-Molybdenum Steel Affected 
the State Heat Treatment. 
LEY. Nature, 175, No. 4445, (1955) 
January 

Hollow steel rods have 
zone spheroidized carbide junction 
the as-rolled body and the heat-treated 
shank. The accelerated corro- 
sion test cited showed that marked ac- 
celerated corrosion occurred the an- 
odic sphroidized zone with the internal 
flushing water the hole acts electro- 
lyte, corrosion pits produced act stress 
concentrators, and failure occurs cor- 
rosion 8766 


3.5.8, 6.3.6 


(1954) August 27. 
Unckel discusses generally the 


corrosion copper and aluminum alloys 
and steel and notes that the tendency 
season-cracking brass higher 
larger grain-sizes and that cold 
proves the resistance cracking, 
nealed brass has higher resistance 
cracking below threshold stress: 
high stresses cold-rolled material be. 
the corrosion the stress must 


3.5.9, 3.7.2, 3.2.3 


Catastrophic Oxidation Some 


Molybdenum-Containing Alloys. 
BRENNER. General Electric Co. 


chem. Soc., 102, No. 16-21 (1955) 
When nickel chromium added 
Catas- 


binary iron-molybdenum alloys 
trophic oxidation occurs certain con- 
centration regions. Chromium more 
effective than nickel 


rapid type oxidation, Catastrophic oxi- 


dation occurs because the 
liquid molybdenum trioxide 


metal-oxide interface. This 


the cracking the chromium 
nickel-containing oxide. Catastrophic 
idation does not occur with alloys con 
taining large amounts nickel. 


NSA. 


3.5.9, 3.7.2, 3.2.3 


Oxidation Iron-Molybdenum and 


NER. General Electric Co. Electrochem, 
Soc., 102, No. 7-15 (1955) Jan. 
Binary alloys iron and 
(up 12.5 atomic molybdenum) and 
nickel and molybdenum (up 19.7 at. 
molybdenum) not exhibit 
phic oxidation” 1000 either 


both systems, molybdenum dioxide and 


iron molybdate nickel are 
formed addition iron oxides 
nickel oxide. Molybdenum significantly 


decreases the oxidation rate iron 
preventing formation the cation-deficient 


ferrous oxide normally formed iron 


above 570 The oxidation rate 
however, affected only small ex- 
tent. at. molybdenum the rate 


slightly increased the formation 
additional vacancies the nickel oxide, 


while beyond at. the oxidation rate 
again decreased owing the 


cation the molybdenum dioxide sub- 


scale. 


The Morphology Zinc Oxide Crys- 


tals Formed the Surface Brass 
(Heated Air) High Tempera- 
tures, (In English). 
Soc. Japan, No. 162-168 (1954) 
March/April. 

Electron diffraction and microscopy 
reveal the presence thin needle-shaped 
hexagonal crystals zinc oxide the 
surface brass zinc heated 
the crystal axes are parallel (110) 
direction, contradistinction needle- 
shaped crystals constituting zinc oxide 


smoke which have their axes parallel 


the (001) direction. brass the crystals 
being form ~300 and the largest 
and oxide occurs the 
near the melting point. zinc 
point 419 the largest crystals pro 


tures dendritic crystals with 


ing, and flat sword-shaped 


“catastro- 
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distorted mechanically, e.g. being 
with hammer, plate-shaped zinc 


oxide crystals showing rotational slip 


that observed Wilman [Na- 
155, 321 occurred heating 
9067 


35.9, 6.3.10 


Effect Temperature the Tensile 
Properties Commercial and High- 
Purity 70-Percent- Nickel 
Copper Alloy, Research Paper No. 2561. 
Res. Nat. Bur. Standards, 54, 
21-36 (1955) January. 

Short time tensile tests were made 
ranging from 75-1700 
two nickel-30% copper alloys 
(Monel). Experimental evidence showed 
that ontinuous flow occurred spec- 
imens both alloys fractured tension 
ratures ranging from 300-1700 
This nomenon was attributed strain- 
aging the lower temperatures and 


growth the higher temperatures. Vari- 
ations chemical composition the 
two also affected the degree 
strain-a strength and ductility prop- 
erties, fracture characteristics. Tables, 
graphs, photomicrographs and refer- 
NCO. 8753 


4.2.2 

Arctic Regions Pose Tough Metal- 
lurgical Problems. Meyers, Jr. 
No. 79-82 (1955) Jan. 13. 

quacy ordinary steels for low- 
temperature use may the primary 
cause failures equipment built for 
areas. High transition tem- 
peratures steels, inadequate design for 
welded construction, and use notch- 
sensitive steels have contributed fail- 
ures ships, bridges, and equipment for 
land use. intangible “wind-chill” fac- 
tor, defined the rate which object 
loses heat placed outdoors under given 
conditions, complicates metallurgical 
High-tensile low-alloy and high- 
manganese steels, and aluminum and 
magnesium alloys have been used expe- 
with some success. 


3.6 Electrochemical Effects 


6.3.15, 6.3.20, 6.2.5, 6.4.2 

Galvanic Corrosion Behavior Tita- 
num and Zirconium Sulfuric Acid 
Bureau Mines. Electrochem. Soc., 102, 
No. 102-109 (1955) March. 

Aluminum alloys are the anodic mem- 
bers titanium-aluminum alloy couples 
dilute sulfuric acid solutions the 
air. stronger acid solutions, 
particularly when air absent, aluminum 
are anodic only the beginning 
the immersion period. After induc- 
tion period titanium becomes anodic. Alumi- 
alloys are always anodic zirconium- 
alloy couples immersed sul- 
acid solutions. The rate galvanic 
attack increases with the supply air. 
The direction flow the galvanic cur- 
always agreement with the 
values for the electrode poten- 
tials the single metal specimens. Little, 
galvanic corrosion occurs cou- 
ples titanium zirconium with stain- 
although there are generally 
differences potential between 
‘ingle these metals. solu- 
lions in. which single specimens tita- 
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nium are inert and cathodic with respect 
aluminum alloys, contact with these 
alloys may cause titanium corrode. 
This attributed activation tita- 
nium surfaces the hydrogen evolved. 
Contact with stainless steel solutions 
which titanium the anodic member 
the couple results marked decreases 
corrosion rates titanium because 
anodic polarization titanium surfaces. 


8769 


3.6.8, 3.8.4 

Reversible Potentials Cathodic Proc- 
esses Metal Corrosion with Oxygen 
and Hydrogen Depolarization. (In Rus- 
(Zhur. Fiz. Khim.), 28, No. 188-189 
(1954). 

pointed out that for electrolytes 
contact with air the reversible electrode 
potentials oxygen and hydrogen ought 
calculated the basis partial 
pressures 0.21 and atmospheres 
for oxygen and hydrogen, respectively. 
and shows that while the correction 
for oxygen small (0.010 V.), quite 
substantial for hydrogen (0.186 V.). This 
means that the discharge ther- 
contact with air cathode potentials 
more positive 0.186 V., than com- 
monly accepted.—MA, 8846 


3.6.8, 6.5 


Polarization Studies Copper, Nickel, 
Titanium, and Some Copper and Nickel 
Alloys Three Per Cent Sodium Chlo- 
Fontana. Electrochem. Soc., 102, 
53-58 (1955) Feb. 

Polarization characteristics were deter- 
mined for some metals and alloys flow- 
ing salt solutions. Relationships between 
potential and time, potential and applied 
current, applied current 
rate, and solution velocity and corrosion 
rate were considered. Copper and brass 
anodes dissolved readily. Nickel and 
copper-nickel alloys exhibited anodic polar- 
ization. Titanium anodes resisted disso- 
lution film growth extensive 
polarization. 8877 


3.7 Metallurgical Effects 


3.7.2, 6.2.1 

The Metallographic View. Part VI. 
The Effect Alloy Content Micro- 
structures Slowly Cooled Steels. 
Boyer. Steel Processing, 41, No. 
(1955) Jan. 

How the addition alloying elements 
such chromium and molybde- 
num affects the basic iron-carbon dia- 
gram discussed and the resulting struc- 
tures are depicted photomicrographs. 
Basic difference the high-carbon steel 
and alloy steel structures mainly the 
grain size and slight increases pearlite 
the alloy steel since less carbon 
8778 


Physical Data Commercial Silver 
Solders. Goldsmith Bros. 
Smelting Refining Co. Elec. Mfg., 54, 
No. 143-146 (1954) Sept. 

Thermal and mechanical properties 
the available commercial grades are tabu- 
lated and related trade designations, 
ASTM Standards, and Federal and Mili- 
tary Specifications.—INCO. 8818 
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Less-Corrosive Soldering Fluxes. 
and Its Uses, No. 30, (1954). 

Amine hydrohalides weak solution 
activators resin fluxes give off 
gaseous hydrochloric acid soldering 
temperature and leave ionizable chlo- 
ride residue which might corrode the 
metal. For non-electrical applications, 
where stronger flux required, hy- 
drazine recommended, which contains 
70% hydrochloric acid. Care must 
taken wash off any drops unheated 
and undecomposed hydrazine hydrochlo- 
ride flux which may have got 
adjacent 8803 


Joints Brazed With New Nickel-Base 
Alloys Exhibit Good Properties. 
175, No. 79-82 (1955) Feb. 24. 

Good mechanical properties, resistance 
corrosion, and oxidation and versatil- 
ity are among chief features new 
series high-nickel brazing alloys 
(71.25-93.25% nickel) developed Coast 
Metals, Inc, alloying with base mate- 
rial, they form bond exceptionally high 
strength. Most metals having melting 
points above 1850° can 
cessfully with new alloys and they are 
especially suitable for brazing austenitic 
stainless steels, Nichrome, Inconel and 
other high-nickel alloys. Alloys are made 
rod, powder, wire, strip and washer 
forms. Table, 
INCO. 8790 


High-Temperature Alloy Brazing 
Thin Materials for Jet Engines. 
Breaker Co. Paper before Am. Welding 
Soc., 35th Nat. Fall Mtg., Chicago, Novem- 
ber 1-5, 1954. Welding J., 34, No. 30-39 
(1955) Jan. 

Report concerned with the use 
BNiCr brazing alloy for fabrication jet 
engine components, particularly 
assembly thin sheet materials stain- 
less and heat-resistant alloys, low-alloy 
and carbon-steels. These alloys are avail- 
names Nicrobraz and Rexweld 64. 
Several aspects the BNiCr properties 
require consideration order enable 
its successful usage. Relatively wide 
solidus-liquidus range between 1850-1950 
and the erosive penetration and alloy- 
ing the parent materials the brazing 
material are important. For production 
brazing Inconel and A286, neces- 
sary resort protective plated layer 
nickel iron which prevents forma- 
tion the titanium and aluminum sur- 
face oxides and allows brazing alloy 
flow freely. Photomicrographs, diagrams 
and 8853 


Studies the Biaxial Fatigue Proper- 
ties Pressure Vessel Steels. Bow- 
MAN AND Dolan. University 
nois. J., 34, No. 51s-58s (1955) 
Jan. 

Study was made evaluate the effect 
welding, notches, attachments and 
other fabrication operations upon the re- 
sistance pressure vessel steels re- 
peated loading. Specimens 34-in. plate 
were subjected biaxial stresses 
special loading fixture. Data resistance 
repeated loading unnotched and 
notched specimens A225 Grade and 
Carilloy T-1 steels are reported. gen- 
eral, the welds and hand 
welds (ground flush) were stronger than 


Vol. 


the plate and did not reduce the fatigue 
life. Comparison made between the 
relative values plastic fatigue 
notched and unnotched plates the 
four steels investigated, A201, A225 
A302 and Carilloy T-1, and these 
compared with their relative static 
sile and yield strengths. Graphs, diagrams, 


3.7.3, 6.2.2, 4.5.2 

The Influence Condition the Sur. 
face Iron Upon Rapidity Corrosion 
When Buried Soil. (In 
MARKOVIC. Werkstoffe Korro- 
sion, No. 81-83 (1954) 

Current measurements with rough and 
smooth iron demonstrated that reversal 
current direction, dependent soil 
dampness, takes place between narrow 
limits. Graphs. references.—BT 8808 


3.7.3, 6.2.5 
Sigma Phase Austenitic 
No. 75s-81s (1955) Feb. 
Determination of effect of sigma phase 
tenitic stainless weldments 
notching weldments base heat- 
affected zone weld was 
Materials used the 
AISI Types 304, 310, 321, and aus- 
tenitic stainless steels, which sub- 
jected temperatures 1200, and 
1550 for 1500 All allovs were 
tested prior aging above tempera- 
when the embrittled state. Effect ofa 
solution anneal 1950 after 
1550 was also determined. and 
8794 


Strength Titanium Spotwelded 
Joints. Victione. Product 25, No. 
193-196 (1954) July. 

The static and fatigue strengths 
simple spot welded joints 
sheet are compared with those similar 
samples aluminum and stainless steel. 
—BNF. 


3.7.3, 6.4.2 

Soldering Aluminium: Survey 
FIELD. Research No. 320- 
326 (1954) Aug. 

Soldering methods, typical solder com- 
positions (zinc, tin, and 
solder embrittlement, effect alloying 
additions solders, joint strength, 
rosion and 8912 


How Weld Some Wrought High 
Co. Paper before Welding Soc., 
Mtg., November, 1954. Materials 
ods, 41, No. 98-102 (1955) Feb. 

Procedures are given for welding nickel- 
molybdenum, nickel-molybdenum 
mium, cobalt-nickel-tungsten, 
the metallic arc, inert gas, and sub: 
melt methods, Particular 
these alloy materials taken 
into account planning joint and 
welding procedures. N-155 alloy used 
cabin hot-air heat exchangers, 
burner sections, and gas turbine engine 
tail cones, which are exposed high 
temperature and Tables.— 
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Films. Rev. Sci. Instruments, 
25, No. 180-183 (1954) Feb. 

Indium and indium alloys used sol- 
ders, without flux, give good adhesion 
thin metal films glass quartz, since 
indium also adheres glass, etc. Used 
studying resistivities thin films and 
mounting metal-coated piezo-electric crys- 


tals —BNF. 8910 


3.8 Miscellaneous Principles 


3.8.2, 3.6.8, 6.2.1 

Application Electrochemistry 
Corrosion Investigations. 
Werkstoffe Korrosion, 433-440 (1954) 
November. 

Electrochemical equilibrium diagrams, 
based thermodynamic data, are con- 
structed and discussed: data the iron- 
water system and the behavior iron 
and mild steels bicarbonate solution. 
Effect chlorides and phosphates the 
corrosion iron and mild steels bicar- 
bonate solution presence and absence 
oxygen and prediction corrosion 
immunity from the electrochemical equi- 
librium diagram are Polarization 
curves and their determination and appli- 
cation these curves prediction 
corrosion behavior are included. Some 
data are given the effect chlorides 
the corrosion behavior 18/8.—INCO. 


8880 
3.8.2, 6.3.6, 5.8.3 
The Mechanism the Reaction 
Faraday 50, Pt. 385-393 (1954). 
The exchange reaction that occurs 
electrode has been studied in- 
vestigating the electrical impedance 
small alternating potential. The rate 
the reaction may calculated from the 
dependence the impedance the fre- 
quency the applied a.c. The reaction 
has been shown very rapid but 
occur only small fraction the 
electrode surface, Surface-active materi- 
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als were first adsorbed the quiescent 
parts the electrode and then blocked 
the active sites. The reaction rate the 
unpoisoned site was 


8892 


3.8.3, 6.2.2, 3.8.2 

Electrochemical Investigation the 
Passivity Iron. (In Russian). 
Chem. USSR (Zhur. Fiz, Khim), 28, No. 
1025-1035 (1954) June. 

The electrochemical processes occur- 
ring alkaline solutions with anodic 
polarization passivated iron electrodes 
were studied determining the relation 
between the electrode potential and the 
amount current passed. The electrodes 
the form wire spectroscopically 
pure iron were covered before the experi- 
ments with film ~50A., 
~400A. thick, heating air. 
The anodic oxidation the passivated 
iron was found consist two proc- 
esses: rapid electrochemical adsorption 
oxygen and slower deep-reaching oxida- 
tion iron, The addition the 
alkaline electrolyte slowed down both the 
adsorption and the oxidation processes, 
but did not influence the rate oxygen 
discharge. The double-layer capacity 
the electrodes oxidized heating air 
was times smaller (at 20,000 c./s.) 
than the capacity metal free from the 
oxide layer, owing the slower adsorp- 
tion processes the passivated iron 
8795 


3.8.4, 3.2.3, 6.3.20,3.4.6 

Mechanism the Reaction Hydro- 
gen with Zirconium. Role Oxide 
Films, Pretreatments, and Occluded 
Gases. GULBRANSEN AND An- 
Electrochem. Soc., 101, 348-353 
(1954) July. 

Experiments were made the rate 
reaction high-purity zirconium with 
pure hydrogen using sensitive micro- 
balance method and all glass and 
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Preventive Packaging Wachter, 
Skei and Stillman. 
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COR 


ceramic vacuum system minimize cop. 
tamination, The effect Preliminary 
vacuum heating cycle rate reaction 


with hydrogen 150 700 
having the room-temperature oxide 


ent showed only slow rate reaction 


while samples heated 700 for 


hour showed rate reaction 7700 
great. Results also showed that 


oxide film was effectively removed 
heating vacuum for one hour 


study was made the thickness 
and nature the oxide film. the 
was more resistant hydrogen attack 
than thicker oxides formed 
temperatures. Studies the cffect 
small quantities oxygen and 
solid solution indicate only minor 


fects. Results suggest that 


revision necessary concepis the 


metals, (auth).—NSA. 
3.8.4, 6.3.10, 6.2.5 


Enthalpy and Specific Heat Four 


peratures. Research Paper No. 
Standards, 54, No. (1955) 
an. 
Specific heats are reported 80% 
nickel-20% chromium and two 
steels (types 347 and 446) from 


and for Monel from 0-300 
ured with drop method and 
Bunsen ice calorimeter. Relative small 
amounts heat lost the alloys they 


were calculated from 


dropped from the furnace the calorim- 
eter were estimated and corrections were 
applied therefor. Discontinuities spe- 
cific heat were found only the case 


80% nickel-20% chromium and stainless 


type 446. Tables, graphs, and refer- 
ences.—INCO. 
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New York Academy Sciences 
(Symp. Properties Surfaces), 58, No. 
830-842 (1954) Sept. 15. 
absolute rates oxida- 
nickel and cobalt using classical 
theory diffusion, order test the 
the theoretical rate expres- 


with experiment. Defects oxide 


lattice are discussed and parabolic rate 
derived. The absolute rate theory 
the oxidation nickel and 
cobalt and results are tabulated. ref- 
erences. 8887 


— 


CORROSIVE ENVIRONMENTS 
4.2 Atmospheric 
2.1, 8.4.5 
portation Matter Radio- 
Ionized Air Corrosion. 
AND Fucus. Argonne Na- 
Lemont, Illinois. Phys. Today, 
Reac ons involved the radiation 
the atmosphere are reviewed. 
include the fixation 
under conditions ionization, 
intense radiation, the trans- 
corrosion products, and the 


8882 


Chemicals, Inorganic 


43,2 

Meta! Materials for Handling Aqueous 
Hydrofluoric Acid. Car- 
hide and Carbon Chem. Co. Ind Eng. 
47, No. 133-139 (1955) Jan. 

Study the corrosion resistance 
welded silver-brazed materials such 
Monel copper-nickel aqueous hydro- 
under conditions representing prob- 
able service conditions, and hydrofluoric 
acid corrosion tests Monel weld joints 
made the metal arc, shielded inert gas, 
and oxyacetylene welding processes 
order determine the susceptibility 
toward stress corrosion cracking as- 
welded, stress-relieved and annealed Monel 
welds. Base materials used the corro- 
sion tests were cold-rolled and annealed 
Monel, cold-rolled and annealed copper- 
nickel (70-30), Illium commercially 
pure lead, and silver (99.999% pure). 
Nominal compositions silver-brazing 
alloys used making lap joints Monel 
for hydrofluoric acid corrosion tests, and 
corrosion penetration rates are tabulated. 
Rate and type attack were determined 
measurement weight loss and 
optical examination, 
graphs were made cross-sections. Ex- 
perimental results are discussed detail. 
Precautionary measures Monel systems 
hydrofluoric acid are suggested. Tables, 
photomicrographs, refer- 


ences.—INCO. 8767 


Corrosion Metals Chlorine 
High Temperatures. (In Russian). Ku. 
Applied Chem. USSR 
Khim.), 27, 953-958 (1954) Sept. 
The corrosion aluminum, carbon 
Steel, copper, stainless steel, 
dry and wet chlorine varying chlo- 
aldition rates was studied between 
260 300 The data are tabulated. 
8806 


CORROSION ABSTRACTS 


Hydrogen Peroxide. Royal 
Inst. Lectures, Monographs and Re- 
ports, No. 1954, pp. The Royal Insti- 
tute Chemistry, Russell Square, 
London, W.C, 

general survey (103 references) cov- 
ering manufacture, stability, compatibility 
materials, safety precautions, physical 
properties, Aluminum most com- 
monly used for storage and transport, 
table shows effect various metals and 
non-metals decomposition hydrogen 
8833 


4.4 Chemicals, Organic 


4.4.7, 7.1, 1.7.1 


Applicational Research. Metal Ind. 
(London), 85, No. 26, 529-531 (1954) 
December 24. 

Research being carried out Thornton 
Research Center Shell Petroleum Co., 
Ltd. concerned with testing fuels 
and lubricants under actual service con- 
ditions with considerable portion 
devoted engine testing, greatest in- 
terest are problems wear, friction, cor- 
rosion and lubrication. Wear resistance 
cast iron cylinder liners and piston 
rings discussed. Microstructures 
cast iron good quality and spheroi- 
dal graphite cast iron are shown.—INCO. 

8915 


4.6 Water and Steam 


4.6.2 

Treatment Water for Land Boilers. 
British Standard 2486: 1954, pp. British 
Standards Institution, Park Street, Lon- 
don, W.1. 

Recommended methods water treat- 
ment ensure relative freedom from 
scale and some corrosion protection.— 


BNF. 8902 


4.6.4, 5.7.9, 3.3.4 

Controlling Slime and Algae Growths. 
Oil Gas J.; 53; Nos. 36, 37, 38, 41, 42, 109, 
113, 117, 134, 141 (1955) Jan, 10, Jan. 17, 
Jan. 24, Feb. 14, Feb. 21. 

Slime and algae growths present 
problem considerable importance 
industrial cooling-water systems, particu- 
larly the petroleum industry. Slime 
accumulation aggravates adherence cor- 
rosion products. Pitting may result be- 
neath slime growths even though other- 
wise effective anti-corrosion treatments 
are use. Table lists commercial chemi- 
cals, including chlorine, calcium hypo- 
chlorite, sodium hypochlorite, sodium 
chlorophenate, copper sulfate, bromine, 
and phenyl mercuric acetate, which are 
used for slime and algae control, Tables 
and references.—I NCO 8786 


4.6.13, 8.1.4, 1.6 

Proceedings the Eighth Industrial 
Waste Conference, May 4-6, 1953. Engi- 
neering Bull., Purdue Univ., Extension 
Series No. 83, 38, No. 562 pp. (1954) 
Jan, Published Purdue University 
(Engineering Extension Dept.) Lafay- 
ette, Ind., U.S.A. 

The following are included the pa- 
pers presented the Conference: “In- 
dustrial Waste Treatment Plant for Alli- 
son Division General Motors Corp.”, 
Couch (pp. 1-9); “Treatment 
Municipal and Industrial Wastes Flo- 
tation,” Baum and Hurst (pp. 


105 


“Operations Experimental 
Trickling Filters 
Waste Waters,” Austin, Mee- 
han and Stockham (pp. 24-31); 
“Comparison Flotation and Sedimenta- 
tion Treatment Industrial Wastes,” 
Kalinske and Evans (pp. 64- 
71); “Systems for the Destruction Cy- 
anide Wastes Buick Motor Division,” 
Brink (pp. 72-85); “The Toxicity 
Chromium,” Ingols (pp. 86-95); 
“Methods for Treating Metal Fnishing 
Wastes,” Kline (pp. 96-104); and 
“Plating Waste Treatment,” Paul- 


MEASURES 
5.2 Cathodic Protection 


New Cathodic Protection Cables. Wire 
and Wire Products, 29, No. 11, 1373 (1954) 
November. 

Type direct burial cables, extremely 
effective cathodic protection installa- 
tion oil, pipeline, industrial and utility 
concerns, are marketed Anaconda 


Wire and Cable 8824 


Cathodic Protection: Development 
Cathodic Protection Belgium. 
WEILER. Paper before Corrosion Group, So- 
ciety Chem. Ind., November 13, 1953, 
London, Chemistry and Industry, No. 56- 
(1954). 

historical survey cathodic protec- 
tion Belgium shows how particular 
case concerning stray currents and buried 
pipelines led co-operative action and 
the general adoption cathodic protec- 
tion. Diagrams, 8820 


5.2.1, 3.6.9 


Avoiding Underground Corrosion. 
Shell Pipe Line Corp. Petroleum 
Refiner, 33, No. 172-174 (1954) June. 

New techniques 
tion. The substitution zine for copper 
grounding rods and the addition in- 
sulation interconnecting ground con- 
ductors discussed. Galvanizing steel 
results exposed surface zinc, 
hence more practical galvanize 
some structural materials conserve 
protective current. Installation elec- 
trical current drainage bonds between 
underground structures presented. Bonds 
installed for alleviating damage nearby 
unprotected surfaces should not 
low current conductance wire. No. 
Nichrome wire bonds were destroyed 
within two years while No, Nichrome 
wire bonds lasted longer than eight years 
the case cited. Diagrams.—INCO. 

887] 


5.2.1, 3.8.4 

Cell Currents and Potentials. 
Corrosion, 11, No. 59-64 (1955), 
April. 

Cell action explained electrical 
cuits and polarization diagrams. Adopt- 
ing simplified concept theoretical 
corrosion cell, the criterion complete 
cathodic protection defined. means 
simple galvanic cell concept and with 
descriptive polarization diagrams the cri- 
teria minimum cathodic protection 
under certain relationships current 
density between the anode and the 
ode are discussed. Effect anodic and 
cathodic control, the Pearson null method, 
similar electrodes with impressed poten- 


the 
55 
inless 
neas- 
Spe- 
inless 
sor; 
i 


106 


tial, resistance cell circuit are covered. 
Laboratory tests with lead electrodes 
are reported. figures. 8867 


5.2.1, 7.7, 3.6.9 

New Ways Control Station Corro- 
sion. Shell Pipe Line Corp. 
Article contains portions two papers 
presented Am. Inst. Electrical Engrs., 
Fall Mtg., Kansas City, November 2-6, 
1953, API, 33rd. Ann. Mtg., Div. 
Transportation, Pipe Line Symposium, 
Chicago, November 10, 1953. World Oil, 
138, No. 179-182 (1954) Feb. 

Practice grounding electrical equip- 
ment compressor and pump stations 
copper-clad steel rods interconnected 
with bare copper wire the source 
much the corrosion underground 
piping—even galvanized. This bare cop- 
per the soil, which interconnected 
piping, establishes continuous oper- 
ating electrical battery galvanic cell 
which causes the copper surface which 
the cathode suffer little corrosion 
while the iron zinc, anode surfaces, 
are consumed the sustaining current 
flow. Substitution zinc rods similar 
metals will reverse this flow. Construc- 
tion and maintenance anodic ground 
beds, and conserving impressed cathodic 


protection current with anodic metals are 
discussed. 8873 


5.2.1, 8.4.3, 7.2, 4.5.3 

Combating External Well-Casing Cor- 
rosion Cathodic Protection. 
Corrosion Services, Inc. 
Gas J., 53, No. 27, 178-179 (1954) Novem- 
ber 

Method for determining the current 
required per well for cathodic protection 
against external corrosion well casings 
consists determining polarization po- 
tentials the casing for various values 
impressed current measurements 
made the surface. When the values 
current are plotted against the potentials, 
the break the curve used the cur- 
rent required. Smaller current require- 
ments are necessary for protection oil- 
well casings than for protection buried 
horizonal pipe lines since active de- 
present around pipe 
lines. Factors involved designing 
installation for cathodic protection 
well-casing are listed. 

8799 


5.4 Non-Metallic Coatings 
and Paints 


5.4.5 

Development Coating, Pretreat- 
ment for Metals (Wash Primers). Report 
No. (For) November 1953 Decem- 
ber 31, 1953. AND 
Vita-Var Corp. Atomic Energy 
Comm, Pubn. (AD-28436), pp. 

Since the evidence indicates that tri- 
lead ortho phosphate good corrosion- 
inhibiting pigment, further evaluation has 
been carried on. effort eliminate 
gellation, the tri-lead ortho phosphate 
was tested combination with chromic 
phosphate. another series formula- 
tions, the phosphoric acid component 
the wash primer was increased and 
percent over formula series 
wash primers were formulated and tested, 
departing from the conventional type 
resin, polyvinyl butyral, and using in- 
stead two types vinyl acetate copoly- 
mer resins. further evaluation 
vehicles, modification previous for- 
mulations has been made replacement 
part the resin component with acry- 
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lic resin. discussion these formulas 
and results are attempt 
prevent limit the degree solubil- 
ity the pigment, specially silicone 
treated strontium chromate has been pre- 
pared. 9051 


5.4.6 

Federal Specification TT-P-64Ib 
Primer, Paint: Zinc Dust/Zinc Oxide 
(for Galvanized Surfaces). January 23, 
1954. 

The specification covers three types 
4/1 oxide paints for use 
priming finishing coats new 
old galvanized metal. The paints are 
based linseed oil, phthalic alkyd resin; 
types and being intended for ordi- 
nary atmospheric exposure, and type 
for use under severe moisture conditions. 
—ZDA. 


5.7 Treatment Medium 


Lanolin Rust Preventives. Woop 
AND Corrosion Technology, 
No. 328-329 (1954) November. 

While has been generally accepted 
that lanolin films give superior temporary 
protection iron and steel surfaces, 
not generally known that coatings based 
lanolin have been formulated which 
can give excellent protection for num- 
ber years, These coatings will with- 
stand exceptionally severe conditions 
regions where mechanical damage un- 
likely, and compared with more conven- 
tional means protection, e.g. paint, 
they are much more economical. Wool 
grease protective coatings can applied 
brushing, spraying dipping. Grease- 
coated tapes are also finding growing 
8829 


5.7.6, 4.6.2 

Finding the Right Feedwater-Treat- 
ment System Satisfy Plant Needs. 
Graver Water Conditioning Co. 
Power, 98, No. 10, 112-113, 224 (1954) 
October. 

How three different refineries solved 
feedwater problems. Refinery drawing 
turbid raw water from drains and canal 
installed softener 
system. Second plant, using raw water 
low hardness and containing insoluble 
waxes and organic materials, used sty- 
rene-zeolite softeners. 
taking raw water highly contaminated 
with mineral salts and organic materials 
trom evaporators and condensate collec- 
tors, initially treated water cold-process 
softener, ions were removed sul- 
furic acid regenerated styrene-type cation 
exchangers and highly basic anion ex- 
changers. Use filters removal im- 
purities from feedwater was briefly dis- 
8901 


5.8 Inhibitors and Passivators 


The Adsorption Polar Organic Mol- 
ecules Metal Surfaces Relation 
Lubrication and Corrosion Inhibition. 
Technical Report No. for May, 1952- 
Surface Chemistry Lab., Lehigh Univ. 
Inst. Research, Contract DA-36-034- 
ORD-935, pp. 

The design the adsorption appara- 
tus, the preparation pure iron, and the 
reduction surface oxide are reported. 
The results adsorption measurements 
oxide-coated iron and the reduced 
iron are given, well 


Vol. 


measurements titanium oxide. The 
construction the apparatus for 
urements static friction the pres. 
ence organic vapors described, The 
results the friction measurements are 
discussed the light the adsorption 
and heat immersion data. 


NSA. 886] 


5.8.3, 3.8.3 

Passivity and Adsorption. 
Annals New York Academy 
ences (Symp. Properties 
58, No. 843-854 (1954) Sept. 15. 

Subjects covered are properties ad. 
sorbates metals, passivity, factors de- 
termining chemisorption and_ passivity 
and effect electron configuration Graphs 
and tables list experimental data and 
sults, and conclusions are enumerated, 


references.—INCO. 8852 


5.9.1, 6.2.5 

Finish Effects Obtainable Stainless 
Steel. Elec. Mfg., 55, No. 
70-76 (1955) January. 

Mill finishes are 
classified and wide variety surface 
effects possible through and 
chemical treatments are 
buffing, barrel polishing, 
ing, satin finishing, pressure blasi ng, en- 
graving, chemical etching 
plating are 8784 


5.9 Surface Treatment 


5.9.3 

Ten Years Mechanical Descaling 
Hot Rolled Steel Products. 
Am. Wheelabrator Equipment Co. /ron 
Steel Engr., 32, No. 85-89 (1955) Jan. 

Main applications blast 
cleaning process steel industry include 
slab and billet, sheet and continuous strip 
descaling, descaling bar stock wire 
rod for cold drawing, and descaling 
structural steel shapes. Mill rod 
and ingot mold conditioning are 
8782 


5.5.2, 3.7.3 

Unusual Lubricants. Mech. 134, 
No. 3414, (1954) Jan. 

The author describes the development 
the use phosphate coatings 
steel aid cold-working and out- 
lines other applications phosphate 
coatings. The principal features and ap- 
plications molybdenum disulfide and 
the silicone greases are also described— 
ZDA. 8914 


5.9.4, 5.9.2 

Peroxygen Compounds Hold Impor- 
tant Place Treating Metal Surfaces. 
Marcuttes. Food Machinery Chem. 
Corp. Iron Age, 175, No. 71-74 (1955) 
27. 

Use peroxygen compounds, includ- 
ing hydrogen peroxide, compounds form- 
ing hydrogen peroxide solution, 
fates and peracids, offers definite 
various metals. Hydrogen peroxide 
creases intensity and adherence black 
finishes and cadmium, helps 
control solutions used for 
ing iron and steel, Ammonium 
and hydrogen peroxide improve el: 
characteristics cuprous oxide 
Peroxygen compounds are useful 
aids and perform important funct 
brightening and passivation nents. 
Bright dip treatments for steel, and typical 
strippnig solutions containing per 
compounds, including those for st: 
brass from steel and gold from 
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October, 1955 


nickel and iron their alloys, are tabu- 
8855 


5,9.4, 6.4.2 

Iridite No. for Protecting Alumi- 
num Alloys. Lockheed Air- 
craft Corp. Modern Metals, 10, No. 10, 
44-45 (1954) Nov. 

Lockheed Aircraft Corp. has found 
that complex chromium-chromate films, 
deposited aluminum alloys the Iridite 
No, process, give excellent corrosion 
and paint adherence cheaper 
than chromic acid anodizing. Specifica- 
tions ‘or basic processing equipment, 
which was manufactured Allied Re- 
search Products, Inc., are given, and ad- 
ditiona! equipment descrbed. Advan- 
tages the process, including flexibility 
and cost savings, are dis- 


8926 


cussed —INCO. 
5.9.4, 

Application Nitriding Hot Forg- 
ing Dies. Porter Forge 
Furna Inc. Metal Treating, No. 14, 
16-17 1955) Jan.-Feb. 

forgin dies, which contain combinations 
molybdenum and_ nickel, 
can improve die life. Surface 
produces hard, wear-resistant 
surface which gives die face ability 
resist abrasion, galling, scale adherence, 
hot metal-to-metal pickup, and 
metal sticking and improves flow metal 
dies reducing external friction and 
resistance die impressions 
distort spread. Endurance range 
and resistance are increased and 
retained elevated tempera- 
tures. Nitrided case can heated 
1000 for long periods time without 
and 1200 for short peri- 
ods time without permanent loss 
hardness, 8897 


MATERIALS 
CONSTRUCTION 


6.2 Ferrous Metals and Alloys 


6.2.5, 3.7.2, 3.5.9 

Investigation Wrought Iron-Chro- 
mium-Aluminum Alloys for Service 
Eppy. Battelle Memorial Inst., Con- 
tract W-7405-eng-92, June 28, 1954, pp. 

The effects number added ele- 
ments the workability, oxidation re- 
sistance, strength, dimensional stability, 
bend ductility, hardness, and microstruc- 
ture iron-chromium-aluminum alloy 
were investigated. The elements added 
the base composition singly, com- 
bination, were beryllium, cerium, copper, 
magnesium, manganese, molybdenum, 
niobium, palladium, silicon, silver, tanta- 
lum, titanium, tungsten, vanadium, yttrium, 
and zirconium. The addition wt. per 
cent tantalum the iron-chromium-alu- 
minum base approximately quadrupled 
without loss resistance oxida- 
tion, Additions wt. per cent niobium 
per cent tantalum tripled the 
Other elements, with the excep- 
tion palladium were either less effec- 
tive strengtheners caused deteriora- 
tion the resistance oxidation. The 
best these alloys approached the 
Type 310 stainless steel 
but were slightly inferior 
Iconel. They were more re- 
Sistant oxidation than Type 310 stain- 
less steel and equal better than 
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Inconel this respect. addition ex- 
cellent high-temperature oxidation resist- 
ance, the iron-chromium-aluminum alloys 
possess relatively low thermal neutron 
absorption cross sections. (auth.)—NSA. 

8883 


6.3 Non-Ferrous Metals and 


6.3.6 

New Copper Alloys, Particularly Cast- 
ing Alloys. (In German). 
Metallkunde, 45, No. 528-533 (1954) 
September. 

Copper-arsenic, copper-antimony and 
copper-lead-silicon casting alloys: me- 
chanical properties generally similar 
those tin bronzes bearing properties 
and wear resistance better. Use copper- 
lead-silicon alloys (called Ingros bronzes) 


for chill-cast fittings, etc., 
BNF. 8815 


6.3.6, 3.5.8, 4.7 

Stress-Cracking Copper and Brass 
Bull. Inst. Metals, No. 105 
(1954) April. 

Arising from letter Green- 
wood, authors describe experiments show- 
ing that soft copper sheet immersion 
mercurous nitrate solution shows in- 
tercrystalline cracking when bent; 
loses this brittleness when the mercury 
the metal volatilized heating. Be- 
havior brasses contact with mercury 
(as recorded the literature) dis- 


8888 


6.3.6, 3.8.4 
Anodic Behaviour Copper Caustic 


Oil Well Casing Protected 


economically feasible method now being used protect the 
casing oil and gas wells from external corrosion. Either magnesium 
anodes rectifiers are used for cathodic protection. 


Pioneers this work are engineers Completed last month are 
CSI installations 100 wells for three major oil companies. Anodes 
were used some these wells, rectifiers others, 


The latest procedures involve the plotting polarization curves based 
surface measurements. CSI engineers have developed special instru- 
ments for these surface measurements. The polarization curves are used 
determine the current required for protection. 


CSI engineers then design the most economical installation using 
either anodes rectifiers depending primarily soil conditions. 
special interest this connection Galvomag, The Dow Chemical 
Company’s new high-potential anode. This anode seems especially suited 
casing protection when applied the new special sizes and shapes 
now availabie. 


CSI engineers will glad work with you programs protect 
your wells. They offer expert consulting, engineering, design and instal- 
lation services complete line brand-name cathodic protection 
equipment and supplies. Call write today for competitive estimates 
quotations. 


Box 7343, Dept. 


CORROSION SERVICES 
INCORPORATED 


Tulsa, Oklahoma 
Telephone: Gibson 7-0082 


he 
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Soda Solutions. Trans. 
Faraday Soc., 50, No. 171-178 (1954) 
Feb. 

Composition films formed, exam- 
ined electrometrically and electron 
diffraction. Influence concentration, 
current density and 


6.3.6, 6.3.8, 1.1 

Analysis Metallic Copper and Lead 
Objects Found the Roman Wreck 
“Grand Congloue.” WEIL. Rev. 
Met., 51, No. 459-466 (1954) July. 

Weill describes the spectrographic and 
X-ray analysis lead plates studded 
with copper nails, recovered 
Mediterranean and dated B.C.. 
Although these isolated analyses not 
enable the exact date geographical 
origins the objects determined, 
they provide reference marks for future 
work, The analysis intact nail under 
the best conditions gave indications 
metal used the Romans the third 
century B.C. and the composition sug- 
gested Cypriot origin. X-ray and micro- 
examination showed that object made 
2000 years ago retained its initial work- 
hardening. The lead, also the copper, 
showed high degree purity. Con- 
clusions about corrosion depend whether 
the results spectrographical analysis 
phase analysis X-ray diffraction 
are considered: the first case 
unwise trust the analysis the ele- 
ments unless there are standards 
comparison.—MA. 8817 


6.3.8, 3.6.8 

the Overvoltage Lead Anode 
and Film-Formation Lead. 
Japan Inst. Metals, 18, No. 10, 548-552 
(1954) 

The overvoltage lead anode was 
studied relation the electrolytic cor- 
rosion buried cable sheath. the 
current densities 1-1000 A/cm’, the 
overvoltages were measured 0.1 
sodium sulfate solutions, then the step- 
wise potential rise and the increase re- 
sistance polarization lower potential 
were observed: linear relation between 
overvoltage and log-current density was 
not observed, but the case the ex- 
periment with electrode covered with 
lead peroxide, prepared electrolysis 
high current density, linear relation was 
obtained. The total charge carried through 
unit area anode was nearly constant 
for each arrest potentials, The films 
first arrest were highly resistive, and 
their thickness was about 1100A for low 
current densities. The second arrest cor- 
responded the growth very low re- 
sistive films lead peroxide, and oxygen 
evolved steadily the third arrest. For 
high current densities, the total thickness 
films was about 1400A.—JSPS. 


6.3.8, 7.7 

Lead Hydrides and the Cathodic Pul- 
verization Lead: Bibliographical 
Study. (In French). VAN 
Cebelcor Tech. Rep. No. 12, Feb., 1954, 
pp. Issued Centre Belge d’Etude 
Corrosion, Rue des Drapiers, 
Brussels. 

Literature review references); rela- 
tion the cathodic corrosion and protec- 
tion lead 8802 


6.3.9, 5.3.4 

Syracuse University. Paper before Electro- 
chem. Soc. Metal Ind., 86, No. 43-46 
(1955) Jan. 21. 

Deposition aluminum, silicon and 


220a 
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boron coatings molybdenum from 
liquid phase. Liquid fused salt bath, 
and atoms metal element 
coated are produced ionic discharge 
cathode, Pre-treatment 
specimens, various types fused salt 
baths used for production coatings, 
electric conditions for deposition, and 
cleaning coated molybdenum surface 
are considered, Properties coatings are 
described and results microscopic 
examination structure, and high 
temperature oxidation and other tests 
are given. Graphs, table, photomicro- 
graphs, references.—INCO. 8779 


6.3.9, 6.3.16, 3.6.5, 3.8.4 

Electrode Potential and Corrosion 
Molybdenum and Tungsten. (In Rus- 
sian). YA. SHATALOV AND 
Phys. Chem. (Zhur. Fiz. Khim.), 
28, No. 42-50 (1954) Jan. 

systematic measurement the elec- 
trode potential molybdenum and tungsten 
buffered solutions with different amounts 
chloride ion was made. was shown 
that the irreversible potential has linear 
dependence the and can ex- 


pressed the equations 


Molybdenum and tungsten approximate 
the metallic electrodes with large shift 
the fixed potential the positive side. 
Tungsten occupies intermediate posi- 
tion between the potentials metallic 
and nonmetallic electrodes. The electro- 
chemical behavior molybdenum and 
tungsten different electrolytes fol- 
lows the curve E-lg The main influ- 
ence the potential mlybdenum and 
tungsten exerted basic solutions. 
This dependence caused the change 
the the solution because 
hydrolysis dissociation the electro- 
lyte, formation complex ions, passi- 
vation the surface the action 
oxidizing agents. Quantitative tests were 
made the corrosion resistance mo- 
lybdenum and tungsten gravimetric 
and volumetric methods. comparison 
the measured corrosion loss with the 
quantity calculated the volume ab- 
sorbed oxygen shows good agreement 
between the two assumed the 
molybdenum and tungsten are oxidized 


dioxide. 8843 


6.3.10, 3.8.3 

Passivity Nickel. (In 
Metallkunde, 45, No. 554-562 (1954) 
Sept. 

Commentary review literature, fol- 
lowed data from tests oxide films 
producing passivity nickel. Mechanism 
formation protective film, electro- 
chemical behavior nickel oxide layers 
and effects bromine ions passivation 
are discussed. Tests 0.1 sulfuric acid 
oxidized and bright nickel with and 
without additions potassium bromide 
were made, Formation and disappearance 
protective film was demonstrated ac- 
cording Mott-Cabrera theory. Results 
indicate that nickel sheet with protective 
layer porous-free nickel oxide not 
resistant halogen ions, Resistance 
“residual” passive film, noted after anodic 
current had been cut off, was tested 


6.3.13, 2.3.7, 3.8.4, 3.2.3, 5.9.4 
Anodic Oxide Films Tantalum 


Electrodes. Thickness and Current 
ficiency Formation, IT. (Electrostatic) 
Field and Ionic Current During Forma. 
tion. III, Photo (-Conduction and 
taic) Effects. Trans. Faraday 
Soc., 50, No. 153-159; 159-164; 
(1954). 

Part Methods determining the 
thickness tantalum oxide films, formed 
tantalum electrodes anodic polari- 
zation, and ranging thickness from 
few tens several thousand are 
scribed and discussed. Three methods 
are available, utilizing respectively: 
capacity measurements; 2.) 
colors; and 3.) determination 
charge required form the The 
third method demands 
the current efficiency the film-forming 
process; this approaches 100% the 
current density increased. 

Part II. The ionic film-forming current 
density, flowing through the oxide dur- 
ing growth controlled the 
static field, the oxide, 
the relation Values and 
are discussed relation the the: ries 
Mott [Cabrera and Mott, Rep. Progress 
Physics, 12, 163 and Ver- 
wey [Physica 1059 (1935)]. refer- 
ences. 

Part III. Photo-conduction re- 
lated photovoltaic (Becquerel) ex- 
hibited the films ultra-viole: light 
are discussed. The photocurrent increases 
rapidly with thickness hun- 
dredA. and then remains 
photocurrent was found with soft 
8839 


6.3.14, 1.6 

The Properties Tin. Broc 
March, 1954, pp. Tin Research Insti- 
tute, Fraser Road, Greenford, 

This revision the 1937 
The values the various constants have 
been critically selected from the available 
information, some cases discussion 
with authorities the various fields. In- 
cludes atomic and nuclear line 
spectra; X-ray data; crystallography; 
electrical, magnetic, thermal and mechan- 
shrinkage; viscosity; surface tension; dif- 
fusion coefficient; velocity sound. Data 
refer 99.99% 8801 


6.3.14, 5.3.2, 2.3.9 

Metallography Tin, Tin Alloys, and 
Tin Coating Steel. (In Czech). 
Teindl, Hutnicke Listy, No. 95-98 
(1954) Feb. 

New ways cleaning, coating, polish- 
ing, and etching. Methods for metallo- 
graphic research tin layers steel. 


Michographs, diagrams. 
BTR. 8848 


6.3.15, 3.2.2, 3.5.9 

Protection Titanium Metal Against 
Embrittlement. Jr. Am. 
Terra Cotta Corp. Bull. Am. Ceram. 
34, No. 4-8, (1955) Jan. 

Rates embrittlement for 
cially pure titanium atmospheres 
hydrogen, oxygen, nitrogen, and air were 
studied 1700 Embrittlement ele- 
vated temperatures attributed ab- 
sorption small amounts gases from 
atmosphere and results loss 
resistance, Results indicate that 
gen was the major source 
ment, and that impact resistance 
siderably reduced presence 
embrittlement samples tit. nium 
coated with ceramic-type and 
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more single mils more two coats—a film thickness 


that would require six more coats conventional cold spray 
ght paints. Adhesion better. Film continuity (because the 

un- and denser film) immeasurably improved. And, course, 


the proven corrosion-resistance Tygon Paint way impaired. 


Spray Paint offers the maintenance man and corro- 
re, engineer lower cost, surer way protect plant and equipment 
against corrosive attack. 


because two coats will the job five six. 

Lower cost— because thinning required. 

Lower because less overspray. 


heater temperature approximately 160°F. this tempera- 
ture, the viscous Spray Paint becomes fluid. Heat 
does the work thinners. the hot paint leaves the gun, the 
solvents the paint evaporate, and high solids content, mil 
thick protective coating deposited the target. Because most 
the solvent has evaporated before the paint hits the target, the 
coating dries quickly. The finish excellent, without sags runs. 

The film dense, free from pin holes, and resistant wider 
corrosives than any conventional protective coating made. 


LEARN MORE ABOUT TYGON HOT SPRAY PAINT 


Write today for free literature and detailed information 
how you can use this lower cost, safer, and better 
way cut your corrosion losses, Address Dept. CO-1055. 
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STRESS 
FROM 


DISSIMILAR 
METALS 


Gas Men Seek Improved Insulating Methods 


Help Develop Dresser Insulating Products 


Whenever utility men get together, corrosion almost always heads the list for 
discussion—how best protect their company’s huge investment underground 
piping. Satisfied that insulated pipe effectively resists corrosion, they are natu- 


rally interested talking over improved insulating methods, new insulating 
applications. 

Having pioneered the insulated pipe joint, over years ago, Dresser can draw 
reservoir experience corrosion protection better serve the industry. 


Working closely with gas engineers and superintendents, Dresser Corrosion Lab- 
oratories have, since that time, developed many effective methods insulating 
against corrosion. These have resulted today’s wide variety Dresser Insulating 


Products—each designed meet specific need protecting pipe and pipe joints. 


For Complete Details How You Can Get More Effective, Economical 
Corrosion Protection, Send for Dresser Corrosion Catalog 


*INSULOK and DRESSERTAPE are trade-marks of Dresser Mfg. Div. 
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FITTINGS STYLE 


SOL ACIDS 


INSULATING -REDUCING 
COUPLINGS STYLE 39-62 


CORROSION ABSTRACTS 


This combination insulating and reducing 
coupling eliminates the danger cor- 
rosion from joining dissimilar metals, The 
insulating gasket supplied standard 
the cast-iron pipe end. polyethylene 
skirt separates and insulates the pipe ends. 


INSULATING SERVICE 


These small diameter insulating cou- 
plings and fittings provide fast joining 
service piping 2”, plus per- 
manent corrosion protection. Both the 
nut and fitting body are insulated from 
the pipe. 


Fisher Ave., Bradford, Pa. Warehouses: 1121 Rothwell St., Houston; 101 Airport 
Bivd., San Francisco. Sales offices also in: New York, Philadelphia, Chicago, Toronto. 


INSULATING JOINT 
HARNESSES 


Used conjunction with Dresser 
lating Couplings, bends and other 
points stress, these harnesses restrict 
pipe movement the joint, while pre- 
venting current flow 
through the lugs and harness 


(One the Dresser Industries) 


INSULATING COUPLINGS 


DRESSER MANUFACTURING DIVISION 
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Basically the same design the 
well-known Dresser Style 


STYLE 


pling, the Style has rubber 
lating gaskets compounded assure 
optimum insulation and long life. 
The tough, inert polyethylene skirt 
immune acids, alkalies, drip 


oils .. . will not swell. 4 


INSULOK ADAPTERS 
STYLE 


This new insulating connector 
made order for setting 
gas meters and regulators—a 


virtually 
which resists pull-out from the 
unusual strains often put 
service line piping. 


DRESSERTAPE* 


high dielectric plastic pipe tape 
viding positive electrical insula- 
tion, while protecting underground pipe 
against salt water, soil chemicals, acids, 
alkalies and oil. Available and 

mil thicknesses, all standard widths. 


1955 
4 
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0.001 in. layer electroplated nickel 
were tested and was found that vac- 
uum-processed ceramic coating retarded 
embrittlement approximately threefold 
1500 Comparative properties tita- 
nium with magnesium, aluminum, stain- 
less steel, and iron, coating compositions, 
and experimental results are tabulated. 
Illustrations, graphs, references.— 


INCO. 8759 


6.3.15, 4.3.2, 2.3.4 

Corrosion Resistance Titanium 
Acids. Harpte. Allegheny Ludlum 
Steel Corp. Materials Methods, 40, No. 
106-108 (1954) Nov. 

Discussion corrosion resistance 
titanium hydrochloric acid and sulfuric 
acid. Testing procedure, and the effect 
additions the acids are described. 
Charts show how corrosion rates hy- 
drochloric and sulfuric acid are influ- 
enced temperature and concentration. 


—INCO. 8868 


6.3.15, 4.7 

Corrosion Titanium Fused Chlor- 
TEN, Univ. Missouri. Paper before Elec- 
trochem. Soc., Chicago, May 2-6, 1954. 
Soc., 102, No. 42-45 (1955) 
Jan. 

Most severe corrosion titanium 
molten alkali chlorides presence air 
occurred molten sodium-chloride-so- 
dium fluoride mixtures; samples disinte- 
grated completely 850 less than 
three hours. Progressively less corrosion 
occurred potassium chloride, sodium 
chloride, and lithium chloride melts. Salt 
fumes were more corrosive than molten 
salts because better access oxygen 
titanium surface. Chief corrosion prod- 
ucts were dispersion metallic tita- 
nium the molten salt (pyrosols), mixed 
with titanium oxides, Corrosion rate data 
are 

8791 


6.3.17, 3.8.4, 3.5.9, 3.2.3 

Oriented Dioxide Films Uranium. 
Alamos Scientific Lab. U.S. Atomic Energy 
Comm. Pubn., (AECD-3636) July 1954, 
Decl. July 22, 1954; pp. 

The formation oriented layers 
uranium dioxide uranium was studied 
the temperature range 300 1000 
and water pressures below mm. 
High degrees orientation are formed 
only when the pressure exceeds about 0.8 
mm. Hg. The (110) planes are formed 
parallel the metal surface, vacua 
the principal orientation the dioxide 
with the (100) planes parallel the sur- 
face, but further oxidizing the sample 
water vapor, the (110) orientation 
developed. preliminary investigation 
the rate law indicates that logarithmic 
law 9065 


6.3.19, 1.4, 5.9.4 

Chemical Colour Finishing for Zinc. 
Pamphlet, August, 1954, pp. De- 
velopment Assoc., Lincoln House, Turl 
Street, Oxford. 

selective bibliography about 
references arranged under the headings: 
color finishes, phosphate treatments, gen- 
eral finishes, patents concerned with 
chemical dip finishes, proprietary chemi- 
cal dip finishes, and other reference 
possible 8850 


6.3.20 
Give Corrosion Run for Your Money. 
Steel, 136, 74-75 (1955) Jan. 24. 


Zirconium has extremely good corro- 
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sion resistance, particularly alkalis, 
sulfuric acid, nitric acid, hydrochloric 
acid, and phosphoric acid. Since can 
fabricated casting, forging, rolling, 
drawing, extruding and welding, of- 
fered many shapes, and used valve 
parts, pumps, meters, electronic-tube 
components, and many other applications 
where small quantity highly-resistant 


6.3.20, 3.4.8, 3.8.4, 3.6.8 


Studies the Anodic Polarization 
Zirconium and Zirconium Alloys. Mario 
MARAGHINI, JR., AND 
PIERRE VAN Electrochem. 
Soc., 101, No. 400-409 (1954) Aug. 

The anodic polarization zirconium 
and some its alloys was studied 
several different aqueous electrolytes. 
chloride solutions corrosion potentials 
below that oxygen evolution were 
established, but the addition 
the ratio 3:5 brings the potential 
above that oxygen evolution, Forma- 
tion the oxide film along the three por- 
tions the potential/time curve (initial 
rapid increase, evolution oxygen 
practically constant potential, final rapid 
increase) was studied detail and quan- 
titative information about local currents 
and the efficiency the film-building 


8917 


6.3.20, 3.6.8 


The Electrochemical Polarization 
Zirconium Neutral Salt Solutions. 
HACKERMAN AND OLIN CECIL. 
Electrochemical 101, 419-425 
(1954) August. 

Cathodic and anodic polarization curves 
neutral sodium chloride constant cur- 
rent densities between and 3.5x 
amp. per sq. cm. Graphs. Seven refer- 
ences.—BTR. 8864 


6.3.20, 3.6.8, 3.8.4 


The Electrochemical Polarization 
Zirconium Distilled Water. 
HACKERMAN AND JR. 
University Texas, Contract Nonr-375 
(02), April 23, 1954, pp. 

The cathodic polarization curve for 
zirconium air-saturated distilled water 
was determined the current- 
low current densities the reaction was 
the reduction dissolved molecular oxy- 
gen hydroxyl ions, its limiting diffu- 
sion current being about amp/cm’. 
The formation zirconium hydride 
film was the reaction proposed explain 
plateau the curve which had con- 
stant potential —0.30 vs. standard 
calomel electrode and limiting current 
data, time-potential curves, observations, 
and other evidences substantiated this possi- 
bility. Above 1.0x hydrogen 
evolution occurred, and the curve followed 
Tafel relationship, the slope being —0.14 
The hydrogen overvoltage 1.0 
was 0.75 The open-circuit potential zir- 
conium air-saturated distilled water 
standard calomel electrode. The anodic 
polarization curve for zirconium air- 
saturated distilled water was de- 
termined the current-density range 
from 1.0x 3.0x 10° The 
potential rose linear fashion with the 
logarithm current density, the slope 
being 0.07 small amount corrosion 
which increased with temperature was 
observed but not explained. (auth).— 
NSA. 8841 


6.3.20, 3.8.4, 3.2.3, 3.5.9 


Kinetics the High Temperature 
Electrochem Soc., 101, 339-342 (1954) 

uly. 

The rate oxidation high-purity 
zirconium was determined for the 
perature range 575 950 atm 
pressure. Data can fitted cubic 
law, and the rate constant 
law, and the rate constant 
exp(—47,200/RT), where 47,200 
cal/mole the activation energy for the 
reaction. (auth).—NSA. 


6.3.20, 3.8.4, 3.2.3 


Kinetics the Reaction Hydrogen 
LAND, AND Battelle Me- 
morial Inst. Electrochem. Soc., 101, 211- 
214 (1954) May. 

The rate reaction with 
high-purity zirconium was for 
the temperature range 250 425 
atm. pressure. The reaction was found 
follow parabolic law, and the 
rate constant per 
was calculated k=2.3x exp 
(—17,200/RT), where 17,200 cal/ 
mole the activation energy for re- 
action, 8886 


6.4 Non-Ferrous Metals and 
Alloys—tLight 


6.4.2 

Aluminum-Base Copper-Cadmium Al- 
No. 192-196 (1955) January. 

New aluminum-base 
alloys can easily worked, will with- 
stand greater reduction than most alumi- 
num alloys, have good hot working char- 
acteristics, and offer increased production 
rates lower costs through less critical 
intermediate heat treatment. Table shows 
typical tensile strength and impact prop- 
erties and recommended composition 
given follows: 

4.8-5.4% copper, 0.1-0.15% cadmium, 

0.25% silicon, 0.3% iron, 
0.3-0.8% manganese, 
0.10% magnesium, 0.005% 
tin, 0.05% lead, 0.05% zinc, 
<0.05% nickel and 0.02% chromium. 
Casting, forging, extruding, rolling and 
tube making, pressing and deep drawing, 
welding, machining, heat treatment, in- 
fluence cold work the solution heat 
treated condition, corrosion stress 
corrosion and applications are covered 
briefly. 8761 


6.4.2, 1.6, 8.8.1 

Process Industries Applications 
Alcoa Aluminum. 1955, pp. Aluminum 
Company America, Pittsburgh, 
sylvania. Gratis. 

illustrated pamphlet 
describing the uses, assets and limitations 
aluminum and its alloys the process 
industries. divided into three parts: 
1.) Process Industries Applications. 
ical uses are illustrated. Advantages are 
given and table the principal 
and uses the principal wrought and 
cast Alcoa alloys together with 
the forms which they are available 
included. Some the 
advantages are listed. 2.) Service 
tionary. Briefly describes the 
materials arranged alphabetically. 
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this 20-page 
Dispersions Manual 


Learn how you can get the advan- 
tages KEL-F fluorocarbon plas- 
tic: corrosion and heat resistance, 
anti-adhesion, abrasive resistance, 


excellent electrical properties, 


moisture resistance 

dispersion 

for application 
spraying, 


KELLOGG trailer tanks 
tankcars 


storage tanks 
THE KELLOGG COMPANY pipe lines 
Chemical Manufacturing Division pumps 


valves 


flowmeters 

reactors 

shipping containers 
Name waste 

Title agitators 

Company 

Address Other applications (please list) 


City State 


Please send copy the new Kellogg Manual, 
“Application Techniques for Fluorocarbon Poly- 
mer 


interested Dispersion Coating Applications for: 


calendering rolls 

forming dies 

guide rolls 

mattress molds 

tire molds 

ribbon blenders 

cone blenders 

hoppers 

casting molds 

coated glass tape 
miniaturized stators 
distribution transformers 
miniaturized relays 
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section includes flow charts basic proc- 
ess layouts with indications where alumi- 
num may used, Text keyed the 
flow 3.) Design Process Equip- 
ment. Devoted mechanical considera- 
ions, process piping, corrosion considera- 
tions, clad products, cleaning methods, 
inhibitors, coatings, cathodic protection 
and aluminum and numerous tech- 
nical reference tables. Illustrations 
good and bad design are given. 8847 


6.4.2, 2.3.4 

Reproducibility 480°F. Static Aque- 
ous Corrosion Pure Aluminum. 
ermore Research Lab., Calif. Research 
and Development Co., Contract (11-1)- 
74, March, 1954, pp. 

Multiple samples Baker and Adam- 
son reagent-grade aluminum were cor- 
roded 480 distilled water for periods 
572 hours check the reproduci- 
bility corrosion data aluminum, For 
the majority time intervals, reproduc- 
ible static aqueous aluminum corrosion 
data were obtained; however, some 
cases, the breakdown the protective 
film the aluminum resulted ac- 
celerated attack the metal and led 
less reproducible data. Film eruptions oc- 
curred specimens which suffered 
high attack, 8895 


6.4.2, 3.4.6, 3.4.4 

Corrosion Aluminum Postassium 
Chloride Solutions. Effect Concen- 
trations KCl and Dissolved Oxygen. 
Electrochemical Soc., 101, No. 393-399 
(1954) August. 

The corrosion aluminum was stud- 
ied weight loss measurements 0.0001N 
neutral electrolyte solutions con- 
stant temperature. Oxygen concentration 
these solutions was varied over wide 
range either bubbling the gas through 
the solution increasing the partial 
pressure above the solutions, Weight loss 
increased with time and increasing oxy- 
gen concentration, but decreased with 
increasing electrolyte concentration, The 
electrode potential increased anodic 
direction with time and increasing elec- 
trolyte concentration. Chloride solutions 
were more aggressive than any other so- 
lutions used. Hydrogen peroxide, which 
might have been corrosion accelerator 
experiments under high oxygen pres- 
sure, was found absent all cases, Re- 
sults are discussed the light the 
electrochemical theory corrosion, The 
relation oxygen solubility potassium 
chloride solutions corrosion also dis- 
8921 


6.4.2, 3.5.8 

Some Observations the Tertiary 
Stage Creep High-Purity Alumi- 
nium. Defence Standards 
Laboratories, Report No. 199, Jan., 1954, 
pp. Available from the Defence Stand- 
ards Laboratories, Maribyrnong, Victo- 
ria, 

Metallographic and X-ray examination 
indicates that the mechanism deforma- 
tion the secondary and tertiary stages 
the same, the changes structure dur- 
ing the tertiary stage being consequence 
and not cause the accelerated strain. 


—BNF. 8836 


6.4.2, 3.7.1 

Influence the Distribution Impu- 
rities the Micrographic Behaviour 
Grain Boundaries and Sub-Boundaries 
After Heat-Treatment the Case Two 
Samples Refined Aluminium, (In 
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rend., 238, No. 25, 2420- 
2422 (1954) June 21. 

Experiments were carried out two 
sheet specimens aluminum, one refined 
(iron 0.004, silicon 0.005, and copper 0.002 
percent) and the other super-refined (iron 
0.0002, silicon 0.0009, and copper 0.0003 
percent). The specimens were homoge- 
nized, electropolished, and attacked 
aqua regia containing hydrofluoric acid. 
This attack gave fine corrosion figures, 
probably localized the points emer- 
gence dislocations the surface. [Cahn, 
Inst. Metals, 76, 121 (1949)] 
cation-impurities” relationship obtains. 
This should explain the modification 
the appearance the boundaries and 
subboundaries observed after different 
heat-treatments.—MA. 8819 


6.4.2, 3.7.1, 3.5.8 

Study the Corrosion Resistance 
Aluminum-Magnesium Alloys. Part 
Relation Between the Stress Corrosion 
and Microstructure. YAMAGUCHI, 
SAKAMOTO 
Light Metals (Japan), No. 12, 64-69 
(1954) August 31. 


The relationship between stress corro- 
sion and microstructure aluminum al- 
loys percent magnesium, with 
and without manganese and chromium, 
was investigated and was found that 
stress corrosion these alloys related 
the precipitation the phase. was 
found that high manganese-aluminum 
alloy reheated low temperature precip- 
itates the phase continuously along the 
grain boundary, which causes stress cor- 
rosion cracking very short time. Low 
manganese-aluminum alloy (manganese 
content below percent) shows stress 
corrosion cracking even after reheating 
low temperature because the phase 
precipitates only isolated particles. 
cold worked material, reheated low 
temperature, precipitation the phase 
occurs not only along the grain bounda- 
ries but also slip bands, The tendency 
toward intercrystalline corrosion these 
alloys decreases with slow cooling from 
the high temperatures. addition 
small amounts manganese and chro- 
mium aluminum-magnesium alloy de- 
creases the stress corrosion tendency. 
For practical use the aluminum-4 percent 
magnesium alloy with small amount 
manganese and chromium recommended, 
since free from stress corrosion and 
has good workability and high mechanical 
8837 


6.4.2, 3.5.9, 3.5.8 

Influence the Decomposition 
Supersaturated Solid Solution Brought 
About Plastic Deformation the 
Mechanical Properties Aluminum- 
(1.3%) Copper Alloy (In Russian). 
Doklady Akad. Nauk S.S.S.R., 95, 
No. 1201-1203 (1954) April 21. 

Determination variation with tempera- 
ture (—173 407 tensile strength, 
elongation and work deformation for 
99.97 percent aluminum and aluminum- 
1.3 percent copper. Graphs obtained for 
the alloy show “bulges” the region 
100 8859 


6.4.2, 6.6.5 

The Resistance Aluminum Some 
Alkaline Building Material. 
ing (Canada), 37, No. 10, 1250-1256 
(1954) October. 

The behavior aluminum contact 
with building materials such concrete, 


Vol. 


brick mortars, stucco and plasters, was 
tested Aluminium Laboratories Lim. 
ited, Kingston. Test samples were Alcan 
A33, and 65S-T the form tubing 
sheet conduit and extruded bars. The re. 
sults the experiments indicated that: 
1.) Aluminum alloys are not 
corroded contact, over extended peri- 
ods, with the materials investigated, 
Even under continuously wet conditions, 
aluminum alloys embedded concrete 
are only slightly attacked. 3.) Increasing 
the cement content concretes increases 
the amount attack. 4.) All the alumi- 
num alloys tested perform similarly, 
Where aluminum may contact with 
damp concrete mortar, inter- 
mittently wet and dry alkaline materials 
this type, recommended practice 
paint the contact surfaces with bitumi- 
nous paints. 6.) Calcium chloride 
tions concrete mixes not 
increase the corrosion rate, However, 
stray electric currents are cor- 
rosion may greatly increased. con- 
tact with steel, aluminum 
concrete containing calcium may 
Where aluminum conduit structural 
sections are placed contact con- 
crete mortar surfaces, proper clear- 
ance should arranged between the 
aluminum members and the 
avoid line contact which trap 
and hold water and eventually ‘ead 
corrosion.—ALL. 8838 


6.4.4, 2.6 

Protective Films Magnesiuin Ob- 
served Electron Diffraction and Mi- 
croscopy. SHIGETO YAMAGUCHI. 
Physics, 25, No. 11, 1427-1438 Nov. 

Two experimental procedures de- 
scribed which are useful for the detection 
protective films formed 
1.) magnesium ingot with lustrous 
surface prepared etching with hydro- 
chloric solution (35%) was immersed 
boiling water for about minutes. The 
surface was rendered matte this treat- 
ment. The surface was sliced with knife 
edge prepare shavings, were 
then immersed Grignard reagent 
(methyl iodide and ethyl ether 1:10 
volume). this solution the 
component the shavings was dissolved 
away room temperature. 
metallic surface films thus freed remained 
suspended the solution, The films were 
collected and washed with ether 
and absolute alcohol. The isolated films 
were examined means electron 
fraction and microscopy. The existence 
oriented crystallites magnesium hy- 
droxide (hexagonal, cadmium hydroxide 
type) was shown. the second method, 
etched surface magnesium was im- 
mersed sodium fluoride solution (10 
percent) for about five minutes room 
temperature, Thin films were from 
the matte surface the same process 
for the specimen treated with boiling wa- 
ter. The diffraction pattern the 
coexistence magnesium fluoride and 
hydroxide.—ALL, 8840 


6.5 
Combined 


Simple Corrosion Theory Aid 
Materials Selection. Parts II. 
154-155, 184 (1954) April, May. 
Part Chemical immunity, ential 
and film formation considered 
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contributing corrosion resist- 
Part II, Ross shows how differences 
polarity about metal surface may pro- 
corrosion seemingly innocuous 
conditions and tabulates, for four classes 
metals, the conditions under which 
this can occur. 8899 


6.6 Non-Metallic Materials 


6.6.6, 8.10.2 

Linings for Induction Furnaces, 
Metal Progress, 66, No. 99-106 
(1954) Sept. 

furnaces for special steels 
and heat- and corrosion-resistant alloys, 
magnesium oxide mixtures 
zircon (zirconium silicate) are used 
table given service figures 
for linings various alloys. Recommen- 
dations application and ramming, 
Equilibrium 
the refractories and their re- 
lation induction melting iron alloys. 
properties the refractories. 
Notes commercial refractories; aggre- 
gate ape and 8845 


6.6.6, 8.10.2 

Operating Practice with the Basic- 
Lined Cupola. Basic Refrac- 
tories. Foundry, 83, No. 88-91, 184, 
186, 188, 190 (1955) Feb. 

foundries turned basic linings 
properties castings. Cost 
higher than that acid lining, but there 
are various offsetting advantages such 
lower sulfur content iron produced, 
greater carbon pickup, higher metal tap 
temperatures, better pouring characteris- 
tics, less scrap castings, and substitute 
scrap for low-phosphorus pig iron 
without lowering total carbon content. 
Refractories used linings, cupola oper- 
ation, control factors, excessive lining 
metal tap temperature, and cal- 
cium carbide additions are covered. Dia- 


8793 


6.6.8, 5.4.5 

Epoxys for Cements and Coatings. 
Mineral Prods. Co. Chem. Eng., 61, No. 
244, 246, 248, 250, 252 (1954) April. 

Proper role epoxy cements yet 
determined, but their properties leave 
doubt about their potential usefulness 
corrosive applications. Mechanical and 
physical properties are tabulated and cor- 
rosion resistance these cements var- 
inorganic and organic chemicals 


8884 
EQUIPMENT 


7.1 Engines, Bearings and 
Turbines 


The Orenda and the Future. 
Avery. Paper before CAI-IAS Intern. 
Montreal, October 14-15, 1954. 
Aeronaut. Eng. Rev., 14, No. 46-55 
(1955) 

design turbojet engine 
discussed. The six combustion chambers 
consist nickel-alloy liner flame tube, 
cast aluminum-alloy front casing, and 
aluminized mild steel rear casing. For- 
casing now fabricated mild 
steel match rear casing. Main bodies 
and outer casing were originally 
machined from rough stainless steel cast- 
Ings, but now are fabricated sheet 
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SAVES TIME and TROUBLE 


TAPECOAT-X easier apply, 
saves time the job. exclusive 
new insert speeds unrolling and appli- 
cation. This liner disappears during 
the application process—never gets 
your way. 


SAVES MATERIAL 


Because can single-wrapped and 
give the same effective protection 
the usual double-wrap method, 
TAPECOAT-X covers more surface 
per foot tape. 


Get 


TAPECOAT-X designed 
for today’s needs 
ing pipe, pipe joints, fittings, 
mechanical couplings, tanks, 
and other surfaces vulnerable 
low ground. Available rolls 
2”, 4”, and widths. 


SAVES LABOR 


The extra thickness coal tar 
TAPECOAT-X permits single-wrap 
application make farther, faster 
and reduce labor costs. 


SAVES MONEY 


With reduced labor cost, greater cov- 
erage and faster application. TAPE- 
COAT-X saves you money right down 
the line. 


Write for literature presenting the complete 
performance story TAPECOAT-X. 


1521 Lyons St., Evanston, 
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metal. Turbine nozzles are precision cast- 
ings nickel-cobalt alloy. Quantity 
strategic material less since mounting 
shrouds are lower quality stainless. 
Exhaust cone consists fabricated stain- 
less steel outer casing and inner cone 
bullet. Diagrams.—INCO. 8780 


How Welding Cures “Sick” Turbine. 
Power Co. Industry Welding, 27, No. 12, 
49-51, (1954) Dec.; Modern Machine 
Shop, 27, No. 136-139 (1955) Feb. 

When turbine blades hydroelectric 
plants are eaten away pitting cavi- 
tation, solution welding stainless 
steel inserts. Step-by-step instructions are 
Semi-automatic inert-arc welding 


REILLY D.* 
the ‘long-life’ primer 
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seems offer possibilities the repair 
runners. 8758 


7.3 Pumps, Compressors, 
Propellors and Impellers 


7.3 

Application Helical Gear Pumps. 
Zimmer. Robbins Myers. Can. 
Chem. Processing, 38, No. 10, 52-60 (1954) 
Sept. 

Operating principles, applications and 
materials the helical gear pump. Ro- 
tors are often made Type 316 stainless 
steel for corrosion resistance. Stators 
may made stainless steel also. Cast- 
ings are usually made cast iron, 316 
stainless and mild steel. Standard con- 


*quick drying 


Primer has lives the sense that 
‘hard-to-die’ primer. Using this ‘alive’ 
primer will save endless costs replacing ‘dead’ 


primer. 


every instance Reilly Primer good 
for hours more and our technical service 
men say some Reilly has been found 
‘living’ long days after application. 

mediate Pipe Line Enamel with each 


gallons Reilly Primer supplied. 
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struction materials for shafts and flexible 
rods are 316 stainless and alloyed 
burizing steels, However, 
liquids are used which tend 
surface oxide films 
other materials must used, Problems 
reducing slippage and handling viscoys 
liquids are 8827 


7.4 Heat Exchangers 


7.4.1, 7.1 

Heat Exchangers for Internal Com. 
Marine Engrs., 66, No. 101-120 (1954) 
May. 

Details are given the design, con- 
struction, performance, and maintenance 
tubular heat exchangers used for 
cooling and other purposes 
tion with internal combustion engines, 


7.5.2, 5.9.4 


7.5 Containers 


Towards Better Containers. Eng, 
61, No. 238, 240 (1954) Sept. 

Performance steel shipping 
ers being improved. Recently announced 
are results work being done phos- 
phate treatments Battelle Memorial 
Inst. for the Steel Shipping Container 
Inst., Inc. This work shows the 
phosphate pre-treatments must still 
considered mainly from their perform- 
ance container exteriors and unlined 


containers.—INCO. 8908 


How Save Steel Tanks. 
ING. Pipe Line Industry, No. 68, 
(1954) Sept. 

Cathodic protection for steel tanks 
discussed and two general methods for 
reducing corrosion caused electrolytic 
action are cited, One insulating the 
metal surface through application pro- 
tective coating the tank surface; an- 
other applying cathodic protection 
current the surface submerged 
metal. Most common materials for anodes, 
including platinum, carbon graphite, 
iron, aluminum and magnesium, are dis- 
cussed 8874 


7.6 Unit Process Equipment 


7.6.4 

Guard Your H-P Boilers Against 
These Forms Corrosion. Power, 99, 
No. 90-93 (1955) Jan, 

Corrosion problems found 
pressure boilers may caused 
proper feedwater treatment, boiler 
operation. Deterioration due the 
temperature creep cracks, intergranular 
disintegration, corrosion embrittlement, 
and corrosion fatigue are reviewed. re- 


photomicrograph.—INCO. 


7.6.4, 4.6.2, 4.2.3 


Eleven Ways Avoid Boiler Tube 


cox Co. Heating, Piping, Air Conditioning, 


27, No. 166-169 (1955) Jan. 
Important mechanisms leading pit 
ting water side corrosion, the most 
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common type corrosion trouble low 
pressure heating boilers, include pres- 
ence dissolved oxygen boiler 
water, velocity, and pH. Methods re- 


air and oxygen from boiler water, 


the use inhibitors and alkalizers 
are suggested preventive 
side corrosion, caused moisture 
from the atmosphere during 
periods shut-down, from flue gases 
operation accelerated the use 
high-sulfur fuels. Preventive measures 
include removing accumulations soot 
and other products combustion from the 
tubes, and oiling the tube surfaces 
with grade oil after cleaning. 
Rules avoiding boiler tube corrosion, 
both in-service and out-of-service 
factors, listed. 

8789 


and Radio 


Meta Research the Electri- 
cal Paper before 
Metallurgical Societies. Metal 
(1955) Jan. 14. 

some the problems con- 
sidered research metallurgists the 
and nickel-iron (50-50) 
alloys are being used extensively for 
seals. Fabrication nickel- 
iron powder metallurgy ensures close 
contro! expansion. Special manufac- 
turing have been investigated 
for nickel filamentary cathodes for use 
radio valves, make certain that activat- 
such aluminum, magnesium, 
are present desired form 
and concentration. Gas content metal 
used vacuum devices in- 
volves study diffusivity properties 
particular gas metal concerned that 
complete degassing can accomplished. 
Glass bead test for indicating gas content 
nickel illustrated. Due the nickel 
shortage, nickel-plated iron, nickel-clad 
iron and nickel-plated copper are being 
used experimentally for lead-in wires 
vacuum devices. Semi-conductors and 
tungsten filaments are discussed. Illus- 
8781 


Mechanical Design Electronic 
Equipment. Special Report. Electronics, 27, 
No. 10, 1-M (1954) October. 

Papers include: “Importance Me- 
chanical Design,” Carroll; 
ing the Lesser; “Making 
Courage; “Shielding and Potting,” 
Burruano, Bailey and Cramer; 
“Moving Guttman; “Power 
Devices,” Sabath, Sporn and 
Kaplan; “Assembly Techniques,” 
Schick; “Wiring and Soldering,” 
Seelig and Schultz; “Designing the 
Cabinet,” Muller. 

Report gives the latest methods, 
machines and materials. Carbon-steel and 
stainless are used the chassis, Protec- 
tive coating needed carbon-steel 
used. Aluminum can plated with chro- 
mum, nickel, cadmium, silvér pro- 
vide specific decorative corrosion- 
resistant finishes, Gaskets and wire are 
shielding materials are alloys 
based elements iron, nickel and cobalt; 
are stainless; and machine screws 
are steel. Mild steel used for cabinet 
but weight factor, aluminum 
NCO, 8909 
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RUST-B 


Inside out—in any climate—on storage tanks 
finely-machined parts—you can depend Humble 
RUST-BANS stop corrosion. 


Industries all kinds different 
countries around the world are solving 
their corrosion problems with the RUST- 
BANS, and other products Humble’s 
complete line protective coatings. 


Humble family protective 
coatings for use variety locations— 
even under severe working conditions. 


Send for the Humble book- 


let, Coatings.” For 
advice corrosion problems, 
call the Sales Technical 
Service Division the Hum- 
ble Company. obligations, 
course. 


HUMBLE OIL REFINING 
COMPANY 


Box 2180 Houston, Texas 
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7.7 


Tests and Surveys for Lead Sheathed 
Cables the Utilities Industry. Second 
Interim Report Technical Unit Commit- 
tee T-4B Corrosion Cable Sheaths. 
Compiled Task Group T-4B-3 
Tests and Surveys. Corrosion, 10, No. 12, 


445-463 (1954) December. 

Replies questionnaire prepared 
Task Group T-4B-3 Tests and Sur- 
veys the National Association Cor- 


rosion Engineers are summarized. Answers 


are given questions practices used 
making corrosion surveys 


sheathed cables underground com- 


panies and electrolysis committees, Com- 
panies replying operate both communica- 
tion and power cables. The replies reveal 
wide diversity practice among the 
companies. Considerable information 
techniques, instrumentation, criteria, ma- 
terials and pertinent design and operating 
routine included. Some recommenda- 
tions are made for improved materials, 
methods and future inquiry. 8448 


What Causes Underground Cable Cor- 
rosion? Forest. Modern Power and 
Eng., 48, No. 11, 63-65, 122-123 (1954) 
November. 

Outline basic theory underground 
corrosion and discussion practical con- 
siderations. Localized galvanic corrosion, 
occurring when galvanic couple exists 
between adjacent portions the same 
metallic surface, generally responsible 
for the characteristic pitting lead sheaths 
buried cables. Since concentration 
cells occur when galvanic couple exists 
between dissimilar metals, corrosion due 
concentration cells often found 
where the cable sheath comes into con- 
tact with dissimilar metal fittings. Ex- 
ternal stray currents are third cause 
cable corrosion. Important preventive 
measures include protective coatings and 
cathodic protection. Bituminous coatings 
and petroleum-based greases are most 
commonly used, The operation cathodic 
protection systems and 
methods detecting corrosion through 
field testing are considered. Tables, illus- 


NCO. 8531 


Compression Terminals for Aluminium 
Conductors. Product Eng., 25, 
No. 160-162 (1954) Sept. 

Troubles experienced with terminals 
for aluminum (contact corrosion, creep 
and thermal expansion); new terminals 
developed Aircraft-Marine Products 
Inc. and consisting hollow aluminum 
alloy cartridge containing inhibitor 
(metal powder petroleum jelly). There 
are two types: Termalum (with alumi- 
num alloy terminal body) and Copalum 
(with tinned copper terminal body), for 
joining aluminum aluminum and 
copper respectively 8725 


7.8 Wires and Cables 
(Non-Electrical) 


7.8, 3.5.8 

Prestressing Wires—Stress-Relaxation 
Steel Corp. Paper before Wire 
Assoc., Ann. Conv., Nov. 1954. Wire 
and Wire Products, 29, No. 12, 1421-1424, 
1492-1493 (1954) Dec. 

High strength steel wires used pre- 
stressing need protection from corrosion. 
Under stress, irregular corrosion creating 
notch effects, hydrogen embrittlement, 
stress-corrosion cracking can cause sud- 
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den wire failures. Free-loop tests de- 
scribed demonstrated convincingly the 
high susceptibility heat-treated wires 
various types stress corrosion. Static 


load relaxation for these high strength 


wires has been fairly well defined re- 
cent wire industry work. Preliminary work 


resistance dynamic loads high 
stress range suggests adequate safety. 
Graphs and 

8713 


7.8, 4.4.7 


Surface Temperature: Lubrication Re- 


lations during Drawing Copper Wire. 
4-5, 7,9 (1954) January. 


Calculation temperature rise and ex- 


perimental determination; die wear; de- 


termination coefficient friction using 
various lubricants, Measurements sur- 


face temperature proved useful for com- 
parison lubricants. Most satisfactory 
lubrication was obtained with soap emul- 


sions, high speeds and light drafting.— 


BNF. 


7.8, 6.3.9, 5.3.4 

Oxidation Resistance Diffusion Coat- 
ings Sintered and Swaged Molyb- 
Metal 21; Nos. 106, 
107; 309-315, 387-396 (1954) July, Aug. 

Volatilization molybdenum oxide 
elevated temperatures may suppressed 
prevented coating the molybdenum 
with different metals more resistant 
oxidation. Study this was made and 
description work with conclusions 
from collected data are given. Composite 
coatings molybdenum included metal 
coatings beryllium, titanium, zirco- 
nium, silicon, vanadium, chromium, nickel 
and boron, which subsequently were car- 
burized, boronized, aluminized chro- 
mized. Reactions occurring continual 
heating different temperatures are 
discussed. Factors such composition, 
smoothness and thickness coating and 
cyclic instead continuous heating are 
critical influencing life coated molyb- 
denum and these are examined. Photo- 
micrographs, graphs, tables and refer- 


ences.—I NCO. 8413 


8477 


7.10 Other 


Gaskets. Part Seals. 
Power, 98, No. 105-124 (1954) March. 
Review the latest information 
sealing materials and methods—time 
proven methods well new ones. 
Materials discussed include asbestos, rub- 
ber, plastics, lead, tin, aluminum, copper, 
brass, silver, ingot iron, low-carbon steel, 
chromium steel types 502 and 410, and 
stainless steel types 347 and 316. Monel 
excellent normal high tempera- 
tures because resists most alkalis and 
other corrosive agents. Nickel 
stand all-around service well 
Monel, but it’s good 950 with chlo- 
rine. Platinum, because its high cost, 
used only when other gasket mate- 
rial will resist corrosive attack. Stainless 
steel type 304 most used for gasketing 
against corrosion, 
8407 


7.10, 6.4.2 

Light-Metal Rivets and Screws. (In 
Italian). Alluminio, 22, No. 
52-57 (1954) January. 

short survey given fabrication, 
machining, anodic protection, thermal 
treatment, corrosion resistance and appli- 


Technical data are provided 
suitable for rivet and screw fabrication 
ie. Recidal 45, Avional 24, 
11, Peraluman and Ergal 


7.10, 1.6 


4th edition, 1955, 446 pp. John Wiley 
Sons, Inc. 
Recent technological advances 
tery design and construction including jm. 
proved lead alloys for 
production nickel-cadmium batteries 
this country, increased use plastic 
tainers and new types silver oxide cells 
are added new 875 


7.10, 6.3.8 

Here’s How Battery Research 
sion Metal Molding, 12, No. 
103-104 (1954) Sept.; Iron Age, 
12, 174-175 (1954) Sept. 


Use new grid 


microporosity junctions and sclidifica. 


tion cracking, leading more 
corrosion the metal and hence 
tion metal required but mor: 
material per plate. Also meth 
gas 


7.10, 6.4.2 

Aluminum Fixing Accessories for 
Building Purposes. British 2465: 
1954, pp. British Standards 
Park Street, London, 

Materials and dimensions 
bolts and nuts, drive screws, for 
aluminum roofing sheet and bolts 
and nuts, suitable for use when the struc- 
ture which they are attached also 
aluminum aluminum alloy where 
suitable protection against galvanic cor- 
rosion can provided.—BNF. 8913 


7.10, 6.6.7 

Rubber Hose Gets Better. 
LER. Chem. Eng., 62, No. 224, 226, 228 
230 (1955) Jan. 

Advances rubber chemistry have en- 
larged the usefulness hose. Rubber 
the tubes can now compounded re- 
sist attack oil, butane, propane, acety- 
lene, insecticides, paints, lacquers, mild 
acids and host other chemicals. Hoses 
carry dry and wet solids well gases 
and liquids. Abrasion resistance built 
into the tubes. Hoses for carrying steam, 
hot water other hot liquids also have 
heat-resistance incorporated the rub- 
ber the 8762 


INDUSTRIES 
8.1 Group 


8.1.2, 6.3.6 

Application Copper Building. (In 
French and German). ScHINACHER 
Pro-Metal, No. 37, 296-303 (1954). 

Guttering and down pipes, 
roofs, strip edging for asphalt 
nous-paper roofs are most advanta reousl\ 
made copper. The economic 
favoring the use copper are more 
prominent at present than they were 30 
years ago. Many old have 
exterior fittings galvanized iron which 
need replaced after the 
end their useful service life 
replacement with copper ended, 
provided precautions are taken 
galvanic corrosion points where 
pieces the old 
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National Plumbing Code. Minimum 
Requirements for Plumbing. Book, 1955, 
pp. American Society Mechanical 
Engineers, West 39th Street, New 
York 18, New York. 

This the uniform code developed 
twenty years modernize existing 
and coordinate the work 
plumbing equipment manufacturers, ar- 
chitects, contractors, municipal law mak- 
ers, building officials and others. The new 
code report the National 
Plumbing Code Coordinating Committee 
which began work The Stand- 
ards Council the American Standards 
said there was general agree- 
ment New York meeting ASA 
1954 favor the code. 

careful search the code fails 
reveal ittention corrosion hazards ex- 
cept provision for wrapping pipe pre- 
external corrosion when passes 
other material. Ferrous pipe 
shall coal tar enamel 
coated and threaded joints coated and 
after installation, the code states 
place. Galvanic corrosion ap- 
parent not considered. 8881 
8.2 Group 
8.2.2, 7.4.2 

Corrosion Control Industrial and 
Co. Combustion, 26, No. 38-44 
Oct. 

corrosion problems, possible 
solutions boilers and economizer, boiler 
feedwater circuits, condensate return lines, 
wet stages turbines, and heat exchange 
surfaces cooling water systems. Analy- 
sis applicability and limitations de- 
aerating heaters, open heaters, vacuum 
deaerators preventative equipment 


given. Diagrams, 

8918 

8.3 Group 

8.3.1, 4.4.7 


Corrosion Agricultural Chemicals. 
SCHRIEBER AND WEIcK. Corro- 
sion Technology, No. 295 (1954) Oct. 

Results investigation Texas Eng. 
Exp. Station showed that only struc- 
tural materials, Type 302 stainless and 
Monel and finish, furan coating with 
butyral primer, were resistant the 
sprays and dusts commonly used crop 
treatment aircraft. Agricultural chem- 
icals used included insecticides, fungi- 
cides, herbicides and 

8646 
8.3.1, 8.9.1 

Aircraft Structural Mate- 
tials Agricultural Chemicals. Part 
Laboratory Tests with Fertilizer Com- 
Corrosion, 11, No. 44-52 (1955) 

eb. 

Corrosion tests are described, related 
the aerial distribution agricultural 
chemicals New Zealand. They indicate 
that the following compounds are not 
significantly corrosive towards aircraft 
structural materials under the conditions 
obtaining operating aircraft: agricul- 
tural lime, meat-and-bone 
slag, burnt lime. 

corrosive make protective coat- 
systems useful precaution: super 
compounds, serpentine superphosphate, 
superphosphate, cobaltized super com- 
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IT’S 
WORTH 
PROTECTING 
IT’S WORTH 
PROTECTING 
WELL 


Why risk failure well engineered cathodic protection 
system using inferior materials 

For positive protection pipelines and other under- 
ground metal structures, use Federated Magnesium Anodes. 
Note these exclusive features: 


electro-galvanized, spiral wound strip core 
completely bonded the magnesium alloy for perfect 
electrical contact. 


length core assures complete anode consumption. 


Silver soldered, connecting wire joints provide depend- 
able, high-strength low-resistance joints. 

Federated makes the widest selection magnesium 
anodes the field. Al! regular sizes and specifications 
are available, and special requirements can met. 

complete line zinc anodes also available made 
from Special High Grade low iron anode zinc. 


Corrosion Advisory Service your disposal through 
plants and sales offices. 


DIVISION AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 


CANADA: FEDERATED METALS CANADA, LTD., TORONTO AND MONTREAL 


ALUMINUM, MAGNESIUM, BABBITTS, BRASS, BRONZE, ANODES, ZINC DUST 
DIE CASTING METALS, LEAD AND LEAD PRODUCTS, SOLDERS, TYPE METALS 


x 
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pound, cobalt sulfate solution, copperized 
super compound, phosphorized pollard. 

The following compounds are signifi- 
cantly corrosive towards one more 1m- 
portant aircraft structural materials: 
nitrolime, amconium sulfate, muriate 
potash, copper sulfate. 

The effects the above compounds 
few protective coating systems are also 
given and further tests now progress 
are outlined briefly. 8451 


8.3.1, 8.9.1 

Corrosion Aircraft Structural Ma- 
terials Agricultural Chemicals. Ef- 
fect Insecticides, Terbicides, Fungi- 
cides and Fertilizers. CHARLES SCHREI- 
BER. Corrosion, 11, No. 33-44 (1955) 
March. 

The corrosive and surface destruction 


effects the generally used agricultural 
chemicals were tested the structural 
materials and finishes used agricultural 
aircraft and dispersing equipment. total 
512 speciments structural materials 
and finishes were tested partially sub- 
merged and 297 were tested under atmos- 
pheric conditions. 

thorough study was made the 
agricultural chemicals that are now com- 
monly applied aircraft. New com- 
pounds that have promising outlook 
the crop dusting program also were 
cluded. The structural materials tested 
included the most frequently used metals, 
basic finishes, plastics and doped fabrics. 
Because there are more than 3000 protec- 
tive coatings the market, only the 
fundamental finishes could included 
this investigation. 

was found that only two materials tested, 
Type 302 stainless steel and polyester 
plastic reinforced with fiberglass, offered 
complete protection from all the solu- 
tions investigated. Monel metal resisted 
corrosion reasonably well, but brass, alu- 
minum alloy and chrome-molybdenum 
steel were all destroyed certain the 
agricultural chemicals, 

furan protective coating with bu- 
tyral primer demonstrated the best over- 
all finish characteristics, although none 
the applied finishes that were tested 
withstood all the agricultural chemi- 
cals without damage. 

For Part see: Laboratory Tests with 
Fertilizer Compounds, MARSHALL AND 
Corrosion, 11, No. 44- 
(1955) February. 8705 


8.3.1 

Application Chemicals with Air 
Food Machin. Chem. Corp. Paper be- 
fore ACS, Div. Agric. Food Chem., 
125th Nat. Mtg., Kansas City, March 26, 
1954. Agric. and Food Chem., No. 22, 
1102-1104 (1954) Oct. 

Discusses objectives, advantages, and 
difficulties application chemicals 
with air sprayers. Corrosive effects the 
chemicals cause the greatest difficulties 
pump parts, pipes, hoses, and nozzles 
must corrosion-resistant well 
durable. Steel tanks, commonly used be- 
cause cost and strength qualities, are 
given integral coating resistant 
material. Zinc bonded the steel the 
costly and difficult Metallizing process, 
the most satisfactory coating yet found. 
Pump and nozzle parts made the finest 
abrasion resistant materials available are 
frequently the first parts requiring re- 
placement because the severe abrasion 
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caused many chemicals which they 
must 9095 


8.3.1, 5.4.5 

Problems and Materials Sprayer 
Bros. Co. Paper before Am. Chem. Soc., 
Div. Agric. Food Chem., 125th Nat. 
Mtg., Kansas City, Mo., March 26, 1954. 
Agric. and Food Chem., No. 22, 1104- 
1106 (1954) October 

Corrosion, chemical accumulation, and 
abrasion are the chief problems sprayer 
construction. Corrosion steel sprayer 
tanks, caused the spray mixture and 
accelerated the type water used 
atmospheric conditions, especially 
acute problem, Due the high material 
and fabricating costs corrosion resist- 
ant steel, good corrosion and chemical 
resistant coating for steel tanks solu- 
tion the Protective coatings 
must possess good adhesion the base 
metal, solvent resistance, flexibility and 
elasticity, abrasion resistance, and econ- 
omy. Bituminous, 
neoprene, vinyl, air-drying and heat cur- 
ing epoxy and phenolic resin and porce- 
lain enamel coatings are evaluated. Cost 
and design limitations fiberglass-rein- 
forced polyester resin tanks have handi- 
capped them for commercial 


9091 


8.3.4 

Features Wine Processing. 
son. Can. Chem. Processing, 38, No. 28, 
30, (1955) Jan. 

Present process methods Barnes 
Wines, Ltd., involving cultured yeasts, 
temperature control and sanitation, through 
use stainless steel processing equip- 
ment have almost completely eliminated 
risk poor vintage. All metal coming 
contact with wine throughout processing 
is, possible, stainless steel, which elim- 
inates possibility metal pick and 
danger clouding. Wine passed through 
stainless steel filters and baking ef- 
fected 6,000 gal. type 304 stainless 
steel baking tank. Pasteurizers are made 


8751 


8.3.4, 6.4.2, 5.9.4, 8.8.2 

Advantages Anodic Oxidation 
Aluminium Containers for Aqueous So- 
lutions Alcohol and Brandies. (In Ital- 
ian). Alluminio, 23, No. 
151-152 (1954) 

Results corrosion tests show that 
anodizing affords adequate protection for 
containers the wine industry (includ- 


ing distillation) —BNF. 8906 


8.3.5 
Metallic Corrosion the Baking In- 
Technology, No. 322-327 (1954) 
Various points which corrosion oc- 
curs the bakehouse are discussed and 
probable factors involved are mentioned. 
Corrosion most serious ovens and 
oven fittings points where steam con- 
taining acid gases can condense, and 
bread provers which there high 
temperature and humidity. Mixer bowls 
are made steel and are sometimes 
tinned; under circumstances should 
these bowls galvanized. Dough divider 
good example the influence both 
corrosion and wear, was found that 
changing from edible mineral lubricat- 
ing oil, there reduction corrosion. 
Tables used for picking over dried fruit 
after has been washed are now made 
8905 


8.3.5 

Chemical Engineering Methods the 
Food Industry—Handling Liquids 
the Factory. Paper before 
Soc. Chem. Ind., Chem. Group 
Food Group, London, March 18-19, 1954 
Chemistry Industry, No. 35, 1058-1063 
(1954) August 28. 

Handling liquids considered 
stages storage, transfer, mixing, 
tion, measuring and filling into contain. 
ers, Since only the surface 
with the product that important 
considering corrosion, economic 
use thin mild steel sheets clad 
stainless steel. table com. 
monly used for handling various liquids 
includes Monel, steel, 
nickel alloys, austenitic cast iron, and 
high silicon steel. Pipes 
valves, pumps, filters and storage tanks 

8889 


8.4 Group 


8.4.3, 4.6.2 

Cities Service Recovers 740 
Condensate Result Modificat ons 
No. 29, 96-98 (1954) Nov. 22. 

Four vertical pressure-type 
Lake Charles, La., butadiene en- 
able recovery makeup water oily 
condensate flow system. 
densate contains 0.5-1.75 ppm iron which 
reacts with phosphate corrosion inhib- 
itor and precipitates, thereby neccssitat- 
ing increased use corrosion 
offset these conditions, first two 
break the oil-water emulsion, passing 
through the iron, condensate 
aerated oxide the iron, and 
filters remove iron oxide. Flow sheet— 


INCO. 9068 


8.4.3, 5.7.7 

Phillips Tests Air-Mud Drilling. 
Gas J.; 53, Nos. 38, 40; 82-87, 104-108 
(1955) Jan. 24, Feb. 

Corrosion drill pipe, problem first 
test, responded chemical control. Pos- 
sibility using saturated lime water 
maintain for corrosion control well 
low viscosity was investigated. Satu- 
rated lime proved effective, easy 
control, and relatively cheap maintain, 


Tables, graphs, and NCO. 
8774 


8.4.3 

Corrosion Sweetening Units, 
leum Refiner, 33, No. 135-137 (1954) 
April. 

Pitting vessels, storage tanks 
and process piping and loading lines 
ical inhibition and surface coating 
combating these places 


covered. 8682 


8.4.3, 3.5.8 

Sulfide Corrosion Cracking Pro- 
duction Equipment, Report ech- 
nical Unit Committee 1-G 
Stress Corrosion Cracking. 10, 
No. 11, 413-419 (1954) Nov. 

Field experience with sulfide corr 
cracking production equipment, 
ticularly tubing and casing, sour gas- 
condensate and high pressure oil 
wells summarized along with data 
from recent field tests, Preventive 
ures are described including selecti 


October, 


This 
this 
Sturdy 
topically 
index 
worker. 


& 
\ 
at 
4 
In 
he 
m 
4 


CORROSION ABSTRACTS 121 


4454 Abstracts—4047 Authors—430 Pages 


ontact 


BIBLIOGRAPHIC 
SURVEY 


nickel 
using 
inless, 
and 
tanks 
1950-1951 
Now Available! 
This the fourth the series bibliographies abstracts 
’ . . . . 
the National Association Corrosion Engineers, 
this the researcher has his disposal 4454 abstracts 
literature published during the years 1950-51 inclusive. 
oily Sturdy binding, carefully printed inch pages; 
con- topically indexed the NACE Abstract Filing System Index; 
vhich alphabetical subject index and alphabetical author 
index 4047 authors. fine research tool for the corrosion 
itor, 
ining 
9068 
first 
Pos- 
‘r to 
well 
tain. 
CO. 
3774 
Buy More Than One Volume and 
= 
SAVE Percent 
5 is e In the four Bibliographic Surveys of Corrosion issued to date there 
682 FF have been published 12,414 abstracts and references to corrosion 
literature. you are occupied with corrosion work consider buying 
more than one volume and save percent. (This does not apply 
more than one copy the same volume.) 
a as 1948-49 Volume, containing 3512 abstracts, 
(Non-members, $12.50) 
1946-47 Volume, containing 3362 abstracts, 
(Non-members, $9) 
1945 Volume, containing 1086 abstracts, 
(Non-members, $5) 


before Carefully Indexed Topically and Alphabetically 


Each reference gives title article book, names authors, name 
periodical, complete reference information you can get copy 
the original article you are interested. More than abstracting 
agencies authorize NACE use their abstracts these books, be- 
lieved the most comprehensive publications their kind. Domestic 
and foreign periodicals, books and other literature covered. 


NON-MEMBERS .........$12.50 


(Add 65c per package these prices for Book Post 
Registry all addresses outside the United States, 
Canada and Mexico). 


Send Orders and Remittances 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


1061 Bidg. Houston Texas 


Foreign remittances should international postal 
express money order bank draft negotiable the 
U.S. for equivalent amount U.S. funds. 


| 
| 
| 


122 


materials with minimum susceptibility 
cracking and use inhibitors. Labora- 
tory and field test methods are reviewed. 

General status the sulfide corrosion 
cracking problem exists described 
and future problems involved very 
deep sour wells are considered. 8445 


8.4.3, 4.6.2 

Acid, Water and Sulfide Corrosion 
Combined, Oil Gas J., 53, 
No. 181 (1954) May 10. 

the distillation brine-bearing crude 
oils, triple threat corrosive condition 
usually arises, namely the combined at- 
tack dilute hydrochloric acid, hydro- 
gen sulfide and the various attacks 
cooling water. Types alloys (includes 
red brass, Admiralty metal, Muntz metal, 
copper-silicon-manganese, aluminum brass, 
aluminum bronze, nickel silver, copper- 
nickel, Monel, Inconel, Hastelloy and 
steel, and 18-8) used combat this 
combination corrosive actions are tab- 
ulated and discussed. Aluminum, nickel, 
Inconel and copper-base alloys are also 
used. Where the temperature high 
(above about 450F) certain vacuum 
plants, stainless steel (13% chromium 


8.4.3, 5.11, 4.6.11 


Gas Gathered From Offshore Loca- 
tions Will Power and Feed Large Chem- 
ical Plants. Oil Gas 53, No. 
29, 100-102, 104-107 (1954) Nov. 22. 

Description Texaco’s remote com- 
pressor stations, miles trunk gather- 
ing lines and the Paradis gasoline plant 
which provide for utilization oil-well 
gas from almost inaccessible locations. 
Compressor stations submerged-barge- 
mounted type were designed 
minimum projected area wave-water 
action under severe conditions, thus 
minimizing water-line corrosion, Work 
done Army Engineer Corps was 
guide maximum wave crests and hur- 
ricane history the area. Columns 
supporting deck were covered with con- 
ventional pipe coating prevent corro- 
sion and sheathed cement minimize 
effects abrasion, marine life and wave 
action. 8735 


8.4.5 

How Radiation Affects Structural Ma- 
Age; 174; Nos. 128-131, 97-100 
(1954) August 19, August 

short survey. Effect mechanical 
and physical properties (tensile strength, 
elongation, density, electrical resistivity) 
alloys and zirconium. Methods test. 

8697 


8.4.5 

How Nuclear Radiation Affects Engi- 
neering Materials. Argonne 
Nat. Lab. Materials Methods, 40, No. 
109-120 (1954) August. 

tural engineering materials, such stain- 
less steels, C-steels, and Ni-base al- 
loys, Monel, Monel, Inconel, Inconel 
and Hastelloy when subjected 
nuclear irradiation, Manual covers effect 
strength, impact, magnetic susceptibility 
and electrical resistivity, effect radia- 
tion some nonmetallics and neutron 


INCO. 8420 


8.4.5 
Corrosion and Impurities the Heavy- 
Water System the Dutch-Norwegian 


CORROSION 


Joint Establishment for Nuclear 
Energy Research, Kjeller, Norway. Nu- 
clear Engineering, Part Chem. Eng. 
Progr. Symposium Ser. No. 11, 183-187 
(1954). 

The design and performance the 
JEEP reactor briefly discussed. Re- 
sults corrosion and impurity checks 
aluminum canning are given. Laboratory 
experiments with distilled 210° water 
autoclave for 100 hrs. indicated that 
type aluminum was the most resistant 
corrosion. The corrosion effects the 
reactor were mainly caused con- 
tamination, Inspection the valves, pumps, 
and heat exchanger the system 
showed corrosion attacks the stainless 
steel, which resulted rust particles 
the system, increase conductivity 
and decrease the the system 
indicated the presence impurities, Re- 
sults analysis the system 
for impurities and causes radioactivity 
after operation are 8923 


8.4.5, 4.7 

Fuel Processing Loops: How They 
Are Being Developed. RASEMAN AND 
WEISMAN. Nucleonics, 12, No. 20-25 
(1954) July. 

prove the feasibility salt-extrac- 
tion for removing rare-earth fission prod- 
ucts from liquid-metal fuel, 
experiment with LMFR processing 
loop progress. Tests run develop 
components and processing techniques 
the in-pile loop are described. Tests led 
the choice type 347 stainless steel 
for use the in-pile experimental loop. 
The austenitic stainless steels are at- 
tacked transgranularly the uranium- 
bismuth solution and 
leached from the steel under isothermal 
conditions. basis weight nickel 
dissolved and assumption that all 
has leached from corrosion areas, pene- 
tration type 347 about mils after 
3,400 hr. After uranium-bismuth was 
pumped through system for 2,400 hr. 
ft/sec. and 450 the all-welded type 
304 loop with type 347 pump cell showed 
plugging, isothermal operation avoid- 
ing mass Type 347 pump cell 
showed carbide precipitation. Type-G3 
a-c electromagnetic pump failed 
4,440 hr. due poor electrical contact 
between one pump-cell lug and pump 
busbar, causing severe oxidation; trouble 
was corrected using copper leads 
bypass current through outer 
faces and contact faces. Illustration, sche- 
matic diagrams, 


8865 

8.4.5, 5.3.4 
Electrocladding Reactor Materials. 


Mem. Inst. Nuclear Engineering (Pt. 
Chem, Eng. Progress Symp. Ser.), 50, 
No. 11, 31-38 (1954); Products Finishing, 
19, No. 48, 50, 52, 56, 58, 60, (1955) 
Jan. 

Poor corrosion resistance, tendency 
toward galling, and difficulty joining 
other metals are characteristic ma- 
terials used reactors which most fre- 
quently need electroplating, Due high 
temperatures encountered use, rate 
alloying and properties alloys formed 
are important factors coating choice. 
neutron absorption another im- 
portant consideration, Practical limit 
nickel coatings about mils and, fre- 
quently, less than mil all that can 
tolerated. Surface preparation and activa- 
tion are discussed and specific procedures 
for activation surface aluminum, 
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magnesium, beryllium 
base metals are given, Choice Plating 
baths considered and four nickel baths 
with appropriate operating 
are Diffusion-alloying plated 
zirconium and beryllium described 
effect time and temperature heat 
treating bond strength 
zirconium tabulated. Photomicrographs 
nickel-plate beryllium are shown— 


INCO. 


8.4.5, 6.5, 2.3.1 


Materials Development for the Sub. 
marine Thermal Reactor. 
Westinghouse Engr., 14, No. 208-212 
(1954) Nov. 

Discusses testing and selection ma- 
terials for the Mark plant (prototype 
submarine reactor). Zirconium was 
selected for structural applications within 
the reactor itself, Effect 
zirconium corrosion resistance. physi- 
cal and mechanical properties, 
zirconium and other fabrication problems 
are presented. Corrosion tests 
that sponge zirconium was un- 


rosion resistance damaged carbon, 
nitrogen, aluminum and titanium 
ties, zirconium must etched 
residual stresses remaining su: ace 
lessen corrosion, and proce- 


dures were necessary remove 
nitrogen. Discussion materials 
nuclear applications includes 
stainless steel, cupronickel, Stelli In- 
conel and chromium-plated stainless. Tanta- 
lum contained type 347 stabilized with 
niobium becomes highly radioactive 
lower tantalum and higher con- 
tents are specified than usual commer- 
cial steels; however, unstabilized austenitic 
stainless steel satisfactory for majority 
reactor applications. Three systems 
used study corrosion reactor systems 
are tests with autoclaves, dynamic tests 
out-of-pile measure corrosion-crosion 
and water composition effects, and radia- 
tion-corrosion test production fuel 


non- 
347 


assembly.—INCO. 
8.5 Group 
8.5.3, 6.4.2 


Structural Aluminum Resists Corrosion 
the Pulp and Paper Industry. 
AKERS AND GAMMON. Reynolds Metals 
Co. Paper Ind., 36, No. 803 (1954) Nov. 

Aluminum and aluminum alloys are 
being used the pulp and paper indus- 
try for ventilating ducts, screen covers, 
walkways, railings, ladders, suction boxes, 
conduit, certain pipe lines and many other 
applications because the ability alu- 
minum resist corrosive fumes due 
its naturally-formed coating aluminum 
oxide and its light weight and low main- 
tenances costs. Periodical painting not 
necessary for aluminum because «almost 
any corrosive attack tends, the same 
time, coat the metal with more 
num oxide and thus lessen the rate 
each successive attack and with increas- 
ing time exposure. Results 
posed highly contaminated industrial 
atmosphere show that the 


corrosion were plotted against time, the 
curve would rise rapidly then 
flatten out and become 
with the time 8569 

Stainless Steel Valves and Fittings 
the Pulp and Paper Industry. 


October, 19 


Can, Pulp 


Victoria, 


an 
Sept. 
Discusse 
maintenan 
mechanica 
types use! 
types liste 
stainless 
Monel 
cals 
mended 


INCO. 
8.8 Gre 


Manufe 
RISON. 
Manufa 
Cambri 
With 
thors 
will with 
denum 
certain 
mium 
superior 
acid, but 
land, 316 
that of 3 
importan 
content.- 


6.5 

Use 
sion 

Applic 
deposite 
material 
chemica 


5.8 
Eff 
the 
Reasons 
sion 
Surface- 
Applied 
Khim.), 
(2) ibid 
gen evo 
effective 
soaproo 
rosion 
due 
copper 
face-act 
ficial 
or 
hycr 
zine 


= 
| 
4 
a 
sty q 
| 
fig 


Onium 
baths, 
Itlons, 
Plated 
and 
heat 
plated 


ma- 
Otype 
vithin 
ing 
blems 
owed 
un- 
move 
ice to 
roce- 
non- 
347 
with 
con- 
enitic 
ority 
tems 
stems 
tests 
fuel 


8863 


etals 
Nov. 
are 
dus- 
vers, 
alu- 
e to 
num 
not 
nost 
ame 
eas- 
year 


955 


Cooper Alloy Corp. Paper before 
Can, Pulp Paper Assoc., Tech. Sec., 


Victoria, C., June 15-18, 1954. Pulp 
Paper Can., 55, No. 10, 138-146 (1954) 


Sept. 
alloys and applications, valve 


design factors, installation and 
maintenance valves and fittings. Tables 
chemical compositions, physical and 
mechanical properties for cast alloy 
used combat corrosion. Alloy 
types listed are various chromium-nickel 
steels, Hastelloy Monel, 
Monel Corrosive chemi- 
cals the industry and alloys recom- 
mended resist them are tabulated.— 


INCO. 
8.8 Group 


Problems Phosphoric Acid 
aper before Inter. Superphosphate 
Assoc., 1954 Tech. Mtgs., 


Ind. 30, 369-373 
\ugust. 

With exception high molybdenum 
nickel-chromium alloys, au- 


thors not found any material which 
wil all conditions, although 
manufa turers claim that alloys the 
0.07%, chromium 
19-22%. nickel 28-30%, silicon 1.5%, molyb- 
denum 2-2.5%, and copper 3-3.5%—and 
certain aluminum bronzes, are also highly 
317 (nickel 11-14%, chro- 
molybdenum 3-4%) far 
superior AISI 316 (nickel 10-14%, 
chromium 18%, molybdenum 1.75-2.5%) 
resistance wet-process phosphoric 
acid, but has been short supply Eng- 
land, being available; 316 has life half 
that 317. Carbon content extremely 
important. Stabilization with titanium 
niobium remedy for high-carbon 


8691 


6.5 

Use Metallic Materials and Corro- 
sion the Chemical Industry. (In Ital- 
special supplement No. 37-41; 
(1954) May. 

Applications nickel-base alloys, weld 
deposited alloys and other non-ferrous 
materials. Corrosion phenomena the 
chemical 8598 


8.8.3, 5.8.2 

Effect Surface-Active Substances 
the Corrosion Cathode Zinc. 
Reasons for the Inhibition the Corro- 
sion Cathodic Zinc the Presence 
Surface-Active Substances, (In Russian). 
Applied Chem. Priklad. 
Khim.), 27, No. 456-460 (1954) Apr; 
(2) ibid, 27, No. 506-513 (1954) May. 

Measurement the rate hydro- 
gen evolution was used determine the 
effectiveness glue, and 
combating the increased cor- 
due the presence nickel, antimony, 
copper cobalt the bath. These sur- 
face-active substances had similar bene- 
ficial effect the current efficiency and 
quality the zinc deposit from acid 
baths (aluminum cathode, lead anodes). 
the concentration glue, B-naphthol 
soaproot the bath (zine sulfate/ 
sulfuric acid) increased, the overvoltage 
nickel, cobalt, copper and 
antimony electrodes passed through 
and the anodic potential 


CORROSION ABSTRACTS 


bs 


View PLS-Anchorcreted pipe 
showing reinforcing wire mesh 
exposed for field-applied con- 
crete joint. 


anchor lines places 
where conditions buoy- 
ancy exist, PLS-Harvey 
offers complete facilities for 
applying dependable An- 
chorcrete reinforced con- 
crete coating PLS-coated- 
and-wrapped pipe. 

From unloading the bare 
pipe the loading the 
Anchorcreted pipe, all oper- 
ations are under one super- 


vision and responsibility. Uniform quality Anchorcrete 
assured through use prime materials, careful batching, 
controlled mixing, application specialists, and thorough 


curing water spray. 


Ample storage facilities make possible for you take 
delivery your Anchorcreted pipe when needed. 
What’s more, PLS-Harvey has more than 600 feet dock 
space equipped with traveling crane provide speedy 
loading experienced PLS hands directly onto your 
barge. This eliminates unnecessary handling and assures 
delivery protected pipe perfect condition. 

This another complete PLS service designed give 
your steel pipe the finest possible protection lowest 


possible cost. 


Pioneers Steel Pipe Protection 


General Offices and Plant: Franklin Park, 


Plants also Glenwillard, Penna.; Greggton (Longview), Texas; Corpus Christi, Texas; Harvey, La.; 


Sparrows Point, Md.; and 


Monmouth Junction, N.J. 


235a 


4 

ae 
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8.8.1, 4.3.2 

Diammonium Phosphate Fertilizer from 
Wet-Process Phosphoric Acid. 
CHILD. Paper before Chem, Soc., 126th 
Mtg., Symp. Fertilizer Technol., New 
York, Sept., 1954. Agric. and Food Chem., 
No. 43-48 (1955) Jan. 

Equipment the pilot plant was made 
from stainless steel, with the exception 
the dryer, which was made aluminum. 
Corrosion rates stainless steel, steel, 
Duriron, and Everdur 1010, diammo- 
nium phosphoric mother liquor are tabu- 
Part the plant handling phosphoric 
acid—namely, acid storage tanks and 
ammoniator—should made from AISI 
Type 316 317 stainless steel. Rubber- 
lined steel alternative for construc- 
tion storage tanks. Graphs, tables and 


references.—INCO. 8869 


8.8.1, 5.1, 1.6 

Corrosion Problems and Prevention 
the Chemical and Petro-Chemical Indus- 
tries the U.S.A. Brochure, August, 
1954, 129 pp. Published Organization 
for European Economic Co-operation, 
rue Andre-Pascal, Paris 

This report O.E.E.C. Technical 
Assistance Mission No. 130, group 
representatives from countries who 
visited ‘the U.S.A. 1953 study prob- 
lems maintenance the chemical in- 
dustry, with special reference corrosion. 
The conclusions drawn are discussed 
the light theory and method; protec- 
tive techniques; and anti-corrosive and 
heat-resisting materials. This highly in- 
teresting report deserves study.—BNF. 

9070 


8.8.5, 6.4.2 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Typscript, Industrial Furnace Man- 
ufacturers Assn., Spring, 1953, pp. (In 
Progress) Ind Heating; 21; Nos. 
658-660, 662, 664, 666, 804; 898-910 (even 
pages); 1120-1132 (even pages), (1954) 
April, May, June. 

Detailed information for use the de- 
sign furnaces for heating aluminum. 
Author charge Alcoa’s furnace 
division and gives performance data ob- 
tained the company. The version pub- 
lished Industrial Heating contains some 
additional 9076 


8.8.5, 6.6.6, 1.7.1 

Ceramic Tools: They Cut Alloy Steel 
1200 Am. Machinist, 99, No. 
153 (1955) Feb. 

Fourteen ceramic cutting tools have 
been under investigation Rodman 
Process Lab. Watertown Arsenal. 
S-1052, high-purity aluminum oxide 
tool, has been used cut 4140 steel 
1200 sfpm, with feed 0.008 ipr, and 
0.125-in. depth cut. S-1052 has excel- 
lent erosion resistance and can held 
tool holders that are closer normal 
commercial standards, comparative test 
indicated that life S-1052, between grinds, 
was between that C-6 and C-7 car- 
bides. Development program will con- 
tinue, with investigation other ceramics, 
tool design, life ceramic tools, and possi- 
bilities for operations other than uninter- 
rupted lathe turning, the only one tried 


8.8.1 

French Synthetic Detergents From 
Petroleum. INSKEEP AND Mus- 
Ind. Eng. Chem., 47, No. 2-10 
(1955) Jan. 

Description production second- 
ary alkyl sulfate detergent called Teepol 


Specify these injection-molded 
PVC and flanges 


Tube Turns Plastics, Inc. offers unplasticized PVC fittings made 
the exclusive Hendry process. These injection molded fit- 
tings are superior those made conventional methods— 
minimum tensile strength High Impact 6000 psi, 
Normal Impact, 7000 psi. Injection molding provides highest 
density, complete homogeneity. Tube Turns Plastics’ fittings 
are non-toxic and completely inert. Resist both internal and 
external corrosion and will handle most chemicals 165°F. 
Investigate PVC for piping your corrosive materials. For 
booklet write Tube Turns Plastics, Inc., PG-10, 224 East 


Broadway, Louisville Kentucky. 


TUBE TURNS PLASTICS, INC. 


224 East Broadway Louisville Kentucky 


from petroleum stocks from wax crack 


ing the Shell Saint-Gobain Co. 


modern plant Petit-Couronne, 


Carbon steel (ASTM Code 285 
generally used throughout 
Teepol plant although special 
are used the evaporation section 
part the solvent recovery installation 
since the detergent solution very 


rosive elevated temperatures, 18. 


stainless steel has been found satisfac. 


tory for the solvent recovery installation 
and aluminum bronze and Monel are 
used sections exposed severe corro- 
sion attack. asphalt coating was ap. 


plied over the carbon steel the 
tanks order prevent rust 


and the finished product 
minum vessels. Materials 


are Illustrations, tables, 


erences.—INCO. 8857 


8.9 Group 


8.9.1, 6.5 
Possible Uses Powder 


291 (1954) July-Aug. 


als. Possibilities and limitation-; hard 
lum, heavy metals and titanium) 


metals (tungsten, molybdenum 


(oxides, carbides borides plus 
porous bearings; friction sin- 
tered electric contacts; magnetic 
als; de-icing aircraft; 


BNF. 8814 


8.9.2, 7.1, 7.4.1 

Corrosion the Motor Corro- 
sive Wear Piston Rings and Cylinders. 


194-196, 199; 337-339 (1954) 
November. 

ing the wear cylinders and piston 
caused the acids formed the com- 
bustion process. Mechanism corrosive 
wear, together with the factors influenc- 
ing it, discussed, and some the meth- 
ods mitigating the attack are reviewed. 

II. Many forms corrosion can 
present the cooling system, which 
hot coolant flows through number 
parts made different metals, including 
cast iron, steel, and brass, bronze, 
alloys and solder metal. Attack aggra- 
vated exhaust gas air leakage into 
the system. Corrosion can minimized 


8.9.3, 5.2.2 

Alaskan Products Artery Nears Com- 
pletion. Barnes. Oil Gas J., 53, No. 
26, 99-100, 103 (1954) Nov. 

Line construction 8-inch Alaskan 
products pipeline, running 
Fairbanks, total 625 milcs, has 
been completed. Entire line was bare 
but provisions were made protect 
buried portions with magnesium anodes. 
Justification for not coating 
stems from observations the 
pipeline system laid World 
lines laid bare the ground 
damage from atmospheric 
INCO. 848 


8.9.3, 5.4.2 

Cast-in-Place Steel-Cored Concrete 
World Power Conf., Brazilian Sec Mt, 
Rio Janeiro, July 25-August 1954. 
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Fluid Handling, No. 56, 247-250 (1954) 
Sept. 
covered stainless steel thin 
pipeline system suitable for water, 
gas, was successfully in- 
the hydro-electric power sta- 
that suitable for high heads, 
possesses absolute water- and air-tightness, 
will withstand positive and negative pres- 
sure surges and may cast situ with- 
out expansion joints. suitable not 
only for hydro-electric plant penstocks 
also for buried pressure lines for oil and 
Pre-stressing concrete pipes 
NCO. 8645 


5.4.5, 5.4.10 

Great Lakes Pipe Line Tests Coatings. 
Oil Gas J., 53, No. 27, 169, 171 
(1954) Nov. 

Asphalt and coal-tar enamels are being 
used for coating pipe different projects 
Great Lakes Pipe Line Co. order 
evaluate materials and methods, Asphalt 
applied 163 miles pipe, 
entirely over-the-ditch methods and 
coal-tar enamel used 552 miles, ap- 
plied yard coating, railhead coating 
methods, Asphalt 
has been made impervious 
and reinforced with glass- 
and coal-tar-impregnated, perforated 
asbestos felt 8721 


$200 Million Down the Bakelite 
Review, 25, 16-18 (1954) January. 

Illustrates application pressure-sensi- 
tive vinyl tape control corrosion 


pipelines. 
BTR. 8502 


Anti-Corrosive Paints for Ships. 
Corrosion Prevention and Con- 
June, Sept. 

Although cathodic protection used 
extensively for ships harbor, paint 
the most widely accepted method for pro- 
tection against corrosion both mer- 
chant and naval vessels. Methods 
surface preparation and pretreatment 
steel and aluminum alloys 
dealt with, Description the types 
paints currently used for protection 
the ship’s hull and other exterior sur- 
and also for interior surfaces 
given. Twelve 8551 


8.9.5 

Cities Service Supertankers Are Most 
Powerful Ever Built. Marine Eng., 59, 
11, 40-50 (1954) Nov. 

Description the structural features 
large tankers constructed for Grand 
Bassa Tankers, Inc., 
Cities Service Co. minimize the effect 
acid corrosion the cargo tanks, the 
Alton Jones and the Statue Liberty 
are fitted with dehumidifying plant 
which distributes dry air the cargo 
tanks. Four-bladed propellers are 
manganese-bronze. Elements econo- 
mizer boiler are Corten alloy with 

eaerating feed heater rated deliver 
196,000 feed per hour 277 when 
supplied with psig steam; feed temper- 
ature was increased this figure over 
design practice minimize econo- 
mizer corrosion. Illustrations, diagrams, 
list equipment 8659 
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You can solve your 


corrosion problems using 


be 


solved, but not using ordinary paints 
conventional protective coatings. For 
long-term protection, takes specialized 
protective coatings the Bitumastic 
Coatings Koppers makes. 

Bitumastic Protective Coatings are spe- 
cially formulated from tar-pitch base* 
that is, for all practical purposes, impervi- 
ous moisture. These coatings keep 
moisture away from exposed metal sur- 
faces and that’s the best way stop 
corrosion. 

With tough, durable Bitumastic Protec- 
tive Coatings, thickness eight 
times that ordinary paints can ob- 


itumastic Coatings 


Here porous surface being protected Bitumastic® No. 50. This 
heavy-duty coating—applied over primer—builds barrier that 
cannot penetrated moisture and corrosive elements the soil. 


tained one application. Where other 
factors are equal, the thicker the coating 
the longer the period protection. 

Send for set free booklets describ- 
ing the family Bitumastic Protective 
Coatings. the same time, tell about 
your corrosion problems that can 
suggest satisfactory solution. There 
obligation, course. 

*Hi-Heat Gray non-coal-tar vehicle 
and metallic pigment. 


KOPPERS COMPANY, INC. 


Tar Products Division, Dept. 1004-T Pittsburgh 19, 
OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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No 

des. 
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Dorey. Inst. Metals, 82, Part 497-510 
(1954) July. 

short historical survey outstand- 
ing developments the field marine 
engineering given, with special refer- 
ence some the merits and limitations 
non-ferrous metals. Combating corro- 
sion still provides the most important 
function these metals. Associated with 
this problem are those involving severe 
pitting caused marine growth. Bio- 
fouling tends more severe alloys 
having enhanced-corrosion-resistance. The 
use dissimilar metals such steel-to- 
aluminum presents contact-problems which 
are partially overcome interposing 
galvanized strip non-metallic packing 
and bolting with surface-protected steel 
bolts and the application zinc chro- 
mate paint zinc coating. Aluminum 
alloys are claimed have high resist- 
ance corrosion contact with oil and 
petroleum products. One the most se- 
vere problems cavitation erosion, Ero- 
sion losses were found increase with 
increase sea water temperature. The 
use light alloys ship construction 
increasing owing the following ad- 
cantages: reduction topside weight 
which increases the stability the ves- 
sel, increased corrosion-resistance 
the aluminum alloys, greater flexibility 
the design, ease cleaning, non- 
magnetic characteristics, increased 
speed with the same machinery power. 
For structural purposes aluminum alloys 
with magnesium are most 


CORROSION 


cathodic protection service 


Eighteen cathodic protection 
engineers with combined 
total over 150 years ex- 
perience available serve 
you with ABILITY and IN- 
TEGRITY. 

Houston, 4601 Stanford St. 


BRANCH OFFICES 
Tulsa New Orleans Corpus Christi Denver 
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Surveys Designs Engineering 


Pipe Lines Offshore Platforms 
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Municipal Systems Barges 


CORROSION RECTIFYING CO. 
1506 ZORA ST. PHONE VA-7522 


HOUSTON, TEXAS 


Electro Rust-Proofing Corp. 
Engineering Division 


Cathodic Protection Design 
Plans Specifications 
Electrolysis Control 

Testing 


BELLEVILLE NEW JERSEY 
Atlanta Chicago Dallas Monrovia 


Complete 
CATHODIC PROTECTION 


Systems service for special ap- 
water tanks and pipe 
ines, 
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suitable showing reduced tendency for 
fore reduced Aluminum- 
magnesium alloys are more suitable 
for hot working. They show good me- 
chanical properties and good welding 
characteristics, The alloy with mag- 
nesium used for rivets. The high-strength, 
heat-treated Duralumin and aluminium- 
types alloy are not 
employed marine construction because 
their inferior corrosion-resistance. The 
ultimate tensile strength aluminum 
alloys used ship construction still 
relatively low, in. being al- 
most limiting value for normal plates and 
sections. The article concludes with 
survey electrical features non-ferrous 
metals and their application for electrical 
conductors, fusion jointing and deposition 
metals and fabrication 


8510 


8.10 Group 


8.10.2, 6.6.6 

Current Refractory Practice Ap- 
AND Harbison-Walker Re- 
factories Co. Metals, No. 338-342 
(1954) March. 

Discussion the principal furnace 
equipment, such ore melting reverber- 
atory furnace, converters 
and smelter anode furnaces, the mod- 
ern copper smelter which requires careful 
selection refractory lining materials. 
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SURVEYS DESIGNS SPECIFICATIONS 
Impartial Evaluation 
THE HINCHMAN 
CORPORATION 


Engineers 
Francis Palms Detroit Mich. 
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Design Installation 


Plastic Engineering Sales Corp. 
Box 1037 Ft. Worth, Tex. 
5680 


Francis Ringer 


Consulting 
Corrosion 
Engineers 
Hampden Ave. MOhawk 4-2863 
NARBERTH (Suburb Phila.) 


The first successful applications 
brick the roofs copper ore meltin 
reverberatory furnaces consisted hard. 


burned magnesite type located the side 
charge-hold areas sprung arches 


erosion was most rapid. Silica brick were 
used the center sections these 
Combination basic-silica roof construc. 
tion gave longer service than that 
silica, Illustrations, 


8.10.4, 3.5.9 


Low Cost Materials, 
Aerojet-General Corp. Western 12, 
No. 45-48 (1954) August. 

Study based 
Aerobee-Hi sounding rocket 
the materials tested for the propellant 
tanks, 410, 414 and 431 steels 
were selected having the best all- 
around properties. Table lists 


merit” for the various materials 


ing 410, 414 and 431, 4130, Haynes 25, 


Carpenter 20, Hastelloy and value 


based yield strength specific weight 


weld factor. Rocket parts exp sed 


elevated temperatures utilize 


materials used turbojet such 


347, Haynes 25, Inconel and Inc 
Where corrosion resistance and 


ate heat resistance are necessary 


tives, 
steels (Armco’s 17-7 and 17-4 are 
used. Aluminum and titanium alloys are 
also discussed.—I NCO. 
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WATER SERVICE LABORATORIES, 


Water treatment for corrosion contro! 
buildings, boilers and air conditioning 
systems. 

CHEMICAL LABORATORY SERVICES 


Consultation 
Main Offices—423 West 126 Street, NYC 


Offices Also 
Philadelphia and Washington, 


TELL ABOUT YOUR ENGINEERING SERVICES! you offer 
neering services connection with corrosion control 
there better less expensive way tell interested 
persons about than advertising this directory. 
for complete information about rates and circulation. 
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successful routes 


CORROSION CONTROL 


way, right 


Maybe your company runs its own 
corrosion control program. Perhaps 
you regularly call reliable service 
organization for this important job. 
Either way, you’re the right road 
you, your service people, use 
top-quality corrosion con- 
trol chemicals—sodium chromate and 
sodium bichromate. can 
deliver them quickly from strategi- 


cally located, ready-to-ship stocks. 

offers technical help and 
service problems involving corro- 
sion control. Call your Sales 
Office Chicago, Cincinnati, Cleve- 
land, Houston, Memphis, New York, 
Philadelphia, Pittsburgh St. Louis. 
PANY, 300 Union Commerce Build- 
ing, Cleveland 14, Ohio 
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takes special equipment apply Pitt Chem. Here, 
applicators brush 101 about mils thick. 


Pitt Chem applies easily, even awkward underside. Pitt Chem 101 was economical purchase and apply. 
Crew learned apply few minutes. will protect this line against corrosion for years. 


engineers but our corrosion engineers have 
refinery realized that ordinary coatings could the facts prove it. 

protect these pipelines from the metal-eating you have corrosion problem—and never 
conditions they faced. Today, the lines are mind how tough seems—contact today. 
safely protected with impervious film Pitt may surprised how quickly and eco- 
Chem® Tar Base Coating, the material that nomically can solved. 
rally resists practically all major types in- 
dustrial corrosion. 

Pitt Chem Tar Base Coatings are tailor-made 
for protecting oil producing and refining equip- 
ment against corrosion. They are highly resis- 
tant petroleum products well mineral 
acids, alkalis and moisture. They are economical 
buy and easy apply. 

other material does such complete job 
protection little cost. That’s big 
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